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ABSTRACT

Overweight and obesity in children are the problems that should
speed up solving. Development of the obesity control program by participation
of all parties was necessary to conduct. The aim of this study was to develop
and test the obesity control program in elementary school student with
participation from students, parents, and school. This study was separated to 3
phases as 1) Existing knowledge analysis from lesson learned in 4 Diamond
Level Health Promoting Schools (DLHPS) and literature review; 2) Program
development from the knowledge analysis and participation of students,
parents, and teachers; and 3) Implementing and program evaluation by
comparison in 2 private schools at Nakornnayok Province (students grade 1-3
and parents 84 persons). Data were collected by both qualitative and
quantitative methods. Data analysis used Content analysis and Repeated
measure.

The obesity control program included 8 activities that were 1) health
education, 2) healthy food, 3) integration of contents to all subjects, 4) nutrition,
physical activity, perceptions and physical fitness assessment, 5) plant the
vegetables, 6) healthy day/ healthy corner, 7) newsletter for parents, and 8)
exercise in the morning. Parents, teachers, and food cookers in school received
the obesity control knowledge. At the end of the obesity control program, the
nutritional status of students was improved. The calories of dietary intake per
day and the body fat percentage in students were decreased (p-value<.001, .009
respectively. The energy expenditure per day in students was increased (p-
value=.035).

The obesity control program could reduce the over consumption of
calories and increase the physical activity and energy expenditure per day. The
key success factor was the participation of students, parents and teachers.
Therefore, the continuity and sustainability were occurred in the obesity control
program.
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ELEMENTARY SCHOOL / HEALTH PROMOTING SCHOOL

271 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

@ a s o A u’: =2
ﬂTiWi?’JJuWIﬂiLLﬂ‘ﬁJﬂ1‘§ﬂ’31Jﬂ3Jﬂ13$Iﬂcﬁu1ﬂWiLﬂu1uLﬂﬂuﬂﬁﬂuﬂfuﬂﬁ%ﬂllﬂﬂBW

DEVELOPMENT OF THE OBESITY CONTROL PROGRAM IN ELEMENTARY SCHOOL STUDENTS
1139550 lHAsza 5236141 PHPH/D

a.9.

AMLATTUMIMTAEIINOINUT: 010 WS W13, Ph.D., qﬁs’fazﬁﬁ]u, Ed.D., 3517u% undInd1, D.Sec.

UNAAYD
a g g { o o o @
angTavnmsanuluanduilymnianusuiusseaulumsud v mswaun Tsunsy
a Aq ¥ o o @ A 1 YA a Y =®R A o o
Minuaua1e nsumsnuildinnudidyiumsidiusmvednidiwnertesvadinnuinily
U Q' = dy d'l 2 a &Y = :}I
981989 NMsAn¥Ithinenaaznaaou Tdsunsumsaruguaz IasunsiaulninGougu
1 [} v A I a J
UszoudnulasmsiidiusavveninGeou dunases uaz TsuSeu uduilu 3 szez Ao 1) Myinsed
anuinileg unGeuvinlsuSeuduaSuguanszAumys 4 1535oU 1agMINUNIUNUITE 2) M3
o ) Yy ¥ a ¢ A ' o A 9
wannTdsunsy TasldanuinldvninmsinszduazmsiidiuswvenuinGou Jinases uag ag 3)
msauduutazlseiunallsunsulaslseumenly 2 Tsaseuenyu Tudaniauasuien Ginseu
o = A ) ° < v yo a a
Fulszaufnen 1-3 uazdinases 1o 84 au) MsusIVTINToya lFNUTIRUAIN HAZIF
a a J
151 mi’JlﬂiWW%@yﬂi% Content analysis L1 Repeated measure
= ' a v A Y
wamsane My Tsunsunisaruguanz InsuinisinuluinGeulszneuaie 8
Y
AnNssunan Ao 1) MsgeulasuAny12) MIVTINADIKITTYNIN 3) MIYTUIMIHONINTAIVAN
Tsadaulunnitedsn 4) msdsziiumsus Inaeiis mseeniiainie mssuiineanulsndiu uaz
AUTTONNNNMO 5) MitgnAnaiunia 6) NINTTULAZYUEUNIN 7) IANNIBIIDIRUNATS LAY 8)
o w Y & 9 9 = Yo v o
mseenmaimensudn Fedinases ag wazdisznevemslulsasen1dsuanuilumsilesiunne
a 4 2 v A = Aad o AN Yo
Tnsumsinu dedugalusunsminGeulinng Insuinsnadu aunsoaanasnui ldsunnemis
andu (p-value<.001) iifesazveos lusiulusrameanas (p-value=.009) naziiiumslgnasnuan
mseenmasmeluuaayiu (p-value=.035).
Aw 49 Y & 1 P a Hq v
wan13390% I Tdsunsuniugua 1z InsumsnusIsannsus 1nae1r1sn In
o a o & A o o w ' @ @ 1 =]
wasnunuanuduiurazmiums lswdnulasmsoensidemolunaay Ju Jadourdsanuduives

=2 A a ' v A 9 A o Y a ' A o A
NITANET AD NITUAIUITINUDIUNTYU ijﬂﬂﬂi@ﬂ wag a3 MM lnannuaoLie Az dey

L1}

271 ¥




CONTENTS

ACKNOWLEDGEMENTS
ABSTRACT (ENGLISH)
ABSTRACT (THAI)
LIST OF TABLES
LIST OF FIGURES
LIST OF ABBREVIATIONS
CHAPTER |1 INTRODUCTION
1.1 Background and Significance
1.2 Research Questions
1.3 Research Objectives
1.4 Research Hypotheses
1.5 Variables of the Study
1.6 Definition of Terms
CHAPTER Il LITERATURE REVIEW
Part 1: Overweight and Obesity children
Part 2: Obesity management for Children
Part 3: The National Policy for Obesity in School
Part 4: The Embedded research design
CHAPTER 11l METHODOLOGY
Phase 1: Existing knowledge analysis
Phase 2: Program development
Phase 3: Implementing and Program Evaluation

Vi

XVi

~N o o o o = Pk

11
11
24
33
39
43
43
48
54



CONTENTS (cont.)

CHAPTER IV RESULTS
Part I: Existing knowledge analysis
-Background characteristics of the participants
-The results of the qualitative study
-The activities from review literature to the obesity
control program
Part 11: Program development
-The participants’ cooperation
-The program of the obesity control program in
elementary school student
Part I11: Implementing and Program Evaluation
-The evaluation of the participation in obesity control
program
-The opinion after completing the obesity control
program
-The effectiveness of obesity control program
CHAPTER V DISCUSSIONS
5.1 The result from the obesity control program in school
-The obesity control program in DLHPS
-The outcome of the obesity control program in
school
5.2 The process of the program development
-Phase 1: Existing knowledge analysis
-Phase 2: Program developments
-Phase 3: Implementing and Program Evaluation

vii

Page
68
69
70
74

100

111
111
113

118
119

169

171
175
176
176
181

189
189
190
192



viii

CONTENTS (cont.)

Page

CHAPTER VI CONCLUSIONS 197
6.1 Conclusion of the research study 197

6.2 Lessons Learned 202

6.3 Limitations 205

6.4 Disadvantage 206

6.5 Recommendations 207

6.6 Future Research 208
REFERRENCES 210
APPENDICES 239
Appendix A  List of experts 240
Appendix B The Activities for Obesity Control Program 242
Appendix C  Questionnaires 251
Appendix D The Obesity Control Program 257
Appendix E  Photographs of Activities 267
Appendix F  Certificate of ethical approval 269

BIOGRAPHY 270



Table
2.1
3.1

3.2
4.1
4.2
4.3
4.4
4.5
4.6

4.7

4.8

4.9

4.10
411
412

LIST OF TABLES

Obesity prevention or control program of children in Thailand

The category of activity and approximate energy expenditure for
analyze the energy expenditure of participants

The example of activity and approximate energy expenditure
General data of DLHPS

General characteristics of teachers

General characteristics of food cookers

General characteristics of students

The activities from literature review to the obesity control program

The student activities from literature review and 4 DLHPSs to the
obesity control program

The parent activities from literature review and 4 DLHPSs to the
obesity control program

The teacher activities from literature review and 4 DLHPSs to the
obesity control program

The food cookers activities from literature review and 4 DLHPSs to
the obesity control program

The program of the obesity control program in school

Characteristics of students in 3 nutritional status groups

Description of respondent’s health perception of their obesity in 3

nutritional status groups

Page
28
60

62
69
71
72
73
101
105

108

110

110

113
120
121



Table
4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

4.21
4.22

4.23

4.24

4.25

LIST OF TABLES (cont.)

Description of the frequency of meal consumption of their obesity
in 3 nutritional status groups

Description of type and frequency of snack or food between meal
consumption per week of 3 nutritional status groups

Description of the healthy and unhealthy food frequency per week
of 3 nutritional status groups

Description of the calories of dietary intake per day in 3 nutritional
status groups

Description of carbohydrate (CHO), fat (FAT), and protein (PRO)
from dietary intake per day of 3 nutritional status groups
Description of energy expenditure per day of 3 nutritional status
groups

Description of physical fitness examination of 3 nutritional status
groups

Description of student’s nutritional status compared at three periods
of time

Description of adiposity outcome and body fat percentage

Characteristics of students in 3 nutritional status groups

(control group)

Description of respondent’s health perception of their obesity in 3
nutritional status groups (control group)

Description of the frequency of meal consumption of their obesity
in 3 nutritional status groups (control group)

Description of type and frequency of snack or food between meal

consumption per week of 3 nutritional status groups (control group)

Page
122

124

126

127

128

129

130

131

132
133

134

135

137



Table
4.26

4.27

4.28

4.29

4.30

431

4.32
4.33
4.34

4.35

4.36

4.37

4.38

LIST OF TABLES (cont.)

Page
Description of the healthy and unhealthy food frequency per week 139
of 3 nutritional status groups (control group)
Description of the calories of dietary intake per day of 3 nutritional 140
status groups (control group)
Description of carbohydrate (CHO), fat (FAT), and protein (PRO) 141
from dietary intake per day of 3 nutritional status groups (control
group)
Description of energy expenditure per day of 3 nutritional status 142
groups (control group)
Description of physical fitness examination of 3 nutritional status 143
groups (control group)
Description of student’s nutritional status compared at three periods 144
of time (control group)

Description of adiposity outcome and body fat percentage 145
Description of characteristic of experiment and control group 146

The average means scores of respondent’s health perception at three 147
periods of time in experimental and control group

Comparison of respondent’s health perception between group and 148
within group

The average means of the calories of dietary intake per day at three 149
periods of time in experimental and control group

Comparison of the calories of dietary intake per day between group 149
and within group

Comparison of the calories of dietary intake per day at three periods 149

of time between experimental and control group

Xi



Table

4.39

4.40

4.41

4.42

4.43
4.44

4.45
4.46

4.47

4.48

4.49

4.50

451

LIST OF TABLES (cont.)

The average means of energy expenditure per day at three periods of
time in experimental and control group

Comparison of energy expenditure per day between group and
within group

Comparison the means scores of energy expenditure per day at three
periods of time between experimental and control group

The average means of body fat percentage at three periods of time in
experimental and control group

Comparison of body fat percentage between group and within group

Comparison of body fat percentage at three periods of time between
experimental and control group

Characteristics of parents in 3 groups of nutritional status

Description of parent’s perception of obesity in their child

in 3 student groups of nutritional status

Analysis of variance of parent’s perception of obesity in their child at
three periods of time

Description of the calories of dietary intake per day of parents in 3
student groups of nutritional status

Analysis of variance of the calories of dietary intake per day at three
periods of time in parents

The average means scores of the energy expenditure per day at three
periods of time in parents

Analysis of variance of the energy expenditure per day at three

periods of time in parents

Xii

Page
152

152

153

155

155
156

157
158

159

160

160

161

161



Table
4,52

4.53

4.54

4.55

4.56

4.57

4.58

4.59
4.60

LIST OF TABLES (cont.)

Page
The characteristics of parents in 3 groups of nutritional status 162
(control group)
The average means scores of parent’s perception of obesity in their 163
child at three periods of time (control group)
Analysis of variance of parent’s perception of obesity in their child 163
at three periods of time (control group)
The average means scores of the calories of dietary intake per day 164
at three periods of time in parents (control group)
Analysis of variance of the calories of dietary intake per day at three 164
periods of time in parents (control group)
The average means scores of the energy expenditure per day at three 165
periods of time in parents (control group)
Analysis of variance of the energy expenditure per day at three 165
periods of time in parents (control group)
Conclusion the results from this study for student group 166

Conclusion the results from this study for parent group 168

Xiii



Xiv

LIST OF FIGURES

Figure Page
2.1 The gain in height for each year 12
2.2 The hormone changing in prior to and adolescence 13
2.3 Sites for anthropometric measurements 23
2.4 The relationship of type of participation 38
2.5 Embedded design 39
2.6 Embedded design: Embedded Correlational Model 40
2.7 Embedded design: Embedded Experimental Model 40
2.8 The research conceptual framework 41
2.9 Conceptual Framework 42
3.1 The research procedure 67
4.1 Represent the plan of operation of health project in school 76
4.2 Represent the activity of obesity control program for students in 88

4 DLHPSs
4.3 Represent the diagram of activity from 4 DLHPSs in student, 100

teacher, food cooker and parent group

4.4 Represent the diagram of activity from literature review in 104
students, teachers, food cookers and parents group

4.5 Represent the diagram of process follow the embedded 115

experimental research design



Figure

4.6

4.7

4.8

4.9

4.10

411

LIST OF FIGURES (cont.)

Comparison the nutrients between Thai RDI criteria and
nutrients from dietary intake per day of experimental group
Comparison the nutrients between Thai RDI criteria and
nutrients from dietary intake per day of control group

The means score of line graph of the calories of dietary intake
per day in experimental and control group

The means score of line graph of the energy expenditure per day
in experimental and control group

The means score of line graph of the body fat percentage in
experimental and control group

The model of obesity control program in school

Page
128

141

151

154

156

174

XV



XVi

LIST OF ABBREVIATIONS

AIC Appreciation Influence Control

BEE Basal Energy Expenditure

BMI Body Mass Index

CAl Computer Assisted Instruction

CHO Carbohydrate

DEXA Dual Energy X-ray Absorbtionmetry

DLHPS Diamond Level Health Promoting School

FAT Fat

FFQ Food Frequency Questionnaire

MVPA Moderate or Vigorous intensity Physical Activity

PBF Percentage Body Fat

PRO Protein

QUAN Quantitative

QUAL Qualitative

RDI Recommended Daily Intakes

SATST Sport Authority of Thailand Simplified Physical Fitness
SNOCOP School-social Network On Childhood Obesity Prevention
wC Waist Circumference

WHO World Health Organization



Fac. of Grad. Studies, Mahidol Univ. DrPH./1

CHAPTER I
INTRODUCTION

1.1 Background and Significance

Overweight and obesity are the global health problem of all ages and
countries. Most children are becoming overweight and obesity from the society
changing. In the present, prevalence of obesity is rising globally. This led to obesity-
related morbidity increasing and refers to the burden on health care systems.

The overweight and obesity prevalence among children and adolescents
has raised greatly worldwide (Ebbeling, Pawlak, & Ludwig, 2002). The several
researches showed the increasing prevalence of overweight and obesity in children and
adolescent estimate 10.3% - 40% (Campagnolo, Vitolo, Gama, & Stein, 2008;
Gahagan, 2004; Hedley et al., 2004; Khasnutdinova & Grjibovski, 2010;Roberto et
al., 2006). Therefore, the overweight and obesity in children and adolescent are the
major health problem concern (Stewart, 2001; Wanda & Kridli, 2009).

The prevalence of obesity in Thailand from a survey of the health status of
Thai population from 1996 to 1997 and 2001 by using criteria of weight and height of
the Division of Nutrition in 1997 found that the obesity in pre-school children has
increasing from 5.8 percent to 7.9 percent by increasing about 36 percent in 5 years.
The school children aged 6-13 years has obesity increasing from 5.8 percent to 6.7
percent by increase about 15.5 percent in 5 years. Including the data from the National
Health Foundation (NHF) and Thailand Research Fund found that weight and height
of primary school children data of 47,389 people in primary schools grade 6 in urban
areas across the country for the 268 schools in 2005. The result revealed that 12 % of
obese children and 5 % of overweight children (Nutrition division, 2003).

Obesity in children is the serious health problems because this problem
strong related to obesity in adult, the adverse health consequences (Mamun et al.,
2009). The risk of several diseases in adulthood included the functional limitation and

poor life quality (Jensen & Ying Hsiao, 2010) from stroke, cardiovascular disease,
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hyperlipidemia, hypertension, diabetes mellitus, insulin resistance, renal failure,
gallbladder disease, osteoarthritis, respiratory disease, sleep apnea and some cancers
(breast, endometrial, and colon) (Ahmed, Ong, & Dunger, 2009; Garaulet et al., 2011,
Kohler & Heuvel, 2008; Lloyd, Langley-Evans, & McMullen, 2010; Sharma et al.,
2011; Su et al., 2009).

From the lifestyle changing as westernized country pattern was the major
cause of the childhood obesity in Thailand (Likitmaskul, 2002) that included the shift
in the proportion of food meal at home came from ready-to-eat food (Kosulwat, 2002).
In the present, Thai children change eating behavior by emphasized on high-calorie
foods and sweet food that were fried eggs, fried pork, crispy snacks, sausages, cake,
candy, sweetened beverage and milk. These unhealthy foods contributed factor to
overweigh and obesity children (Sirikulchayanonta, Pavadhgul, Chongsuwat, &
Klaewkla, 2010).

The statistic of Thailand Health profile 2008-2010 report showed that
teenagers prefer western foods more than Thai food. The ready-to-cook or semi-
cooked food effected from rushing lifestyles. Therefore, Thai people consumed
vegetables lower than the recommended daily requirement levels. During the past two
decades, Thai people consumed more sugar that has risen 3-fold from 12.7 in 1983 to
31.2 kg./person/year in 2009. The candy was the highest conduction trend by
according to 1 of 5 of children age 6-14 years old like sweetened food more than the
other groups. Crispy snacks and carbonated drink consumption tends to be rising in
Thai children according to the increasing of convenience store, several types of snack
and snack advertising in T.V.

The contributing factors of overweight and obesity in Thai children are not
only changing in eating behavior but also the physical activity pattern. From the
National Statistical Office report about the spending of leisure-time in 2004 among
people aged 10 years and over was 2.7 hours/day. The lifestyle and leisure-time
spending in Thai people came from the media such as television and the internet
(Bureau of Policy and Strategy, 2011). The Thai children’s television viewing and
game playing of more than 5 hours/day had a positively significant correlation with
obese children (Pornpojamarn, 2003). The survey of the National Statistical Office in

2004 revealed that about 29.6% of Thai people regularly exercised. However, the
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trend in 1987-2007 for regular exercise found that Thai people had a fluctuating rate of
exercise for 20 to 30% on average, females exercise less than males, and the
prevalence of exercise decreased in adolescent (Bureau of Policy and Strategy, 2011).

According to aforementioned, this statistic showed the real situation that is
impact on overweight and obesity children in Thailand. Therefore, the childhood
obesity solving is a special concern. There are many efforts to solve this problem such
as nutrition only (James, Thomas, Cavan, & Kerr, 2004; Manora, Powwattana,
Thaingtham, & Chongsuwat, 2010), physical activity only (Martins et al., 2010),
physical activity and nutrition (Thompson et al., 2008), nutrition, physical activity and
family involvement (Bayer et al., 2009; Weigel et al., 2008), nutrition and family
involvement (Weides et al.,, 2010), nutrition, physical activity and teacher
involvement (Flattum, Friend, Neumark-Sztainer, & Story, 2009), nutrition, physical
activity, family involvement and teacher involvement (Jouret et al., 2010; Kang, Ryu,
& Park, 2008; McVey, Tweed, & Blackmore, 2007; Pongpitak, Haputta, &
Robchanachai, 2008; Thomas et al., 2006; Williamson et al., 2008), nutrition,
physical activity, family involvement ,teacher involvement and multidisciplinary
(Eneli, Cunningham, & Woolford, 2008), and nutrition, physical activity, family
involvement ,teacher involvement and community involvement (Taylor et al., 2007).

The implementation for obese children solving not only the nutrition,
physical activity and the involvement of participants but also the National policy
especially health promoting school can remedy this problem. The school health
promotion model for application on the nutrition promotion can increase the
knowledge and attitude toward nutrition promotion in primary school students.
Therefore, the school health promotion model should be applied in schools for
promotion the nutrition behaviors (Nuchanon, 2003). Furthermore, several studies
related to the established program for obesity prevention in children by using the
nutrition and physical activity program from the previous studies (Beth Yano,
Ebesutani, Lu, & Choy, 2009; DeMattia, Lemont,& Meurer,2012; Howard, 2007).
Most of these studies evaluated outcome of program including the knowledge,
attitude, and practice or consumption and physical activity behavior, the nutritional
status such as weight for height.
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At present, the several methods of childhood obesity prevention are
established by several researchers but the outcomes of the study do not sustainable. In
order to overcome this limitation, the combination method of National policy or
Health promoting school strategies, review literature from the successful study and the
collaboration of participants in school can resolve this problem.

Nakhornnayok province is now facing with overweight and obesity in
children because it is close to Bangkok from the people’s life styles changing such as
the eating behavior and physical activities. The Public health department report in
2009 found that 9.7% of men and 29.7% of women as being obesity (Public health
department, 2009). When compared percentage with province near to Bangkok
including that Nakhornnayok, Nonthaburi, Sageaw, Singburi, Chonburi, and
Chachandsau province found that 22.5%, 21.2%, 19.1% 17.4%, 15.6%, and 15.1%,
respectively (Public health department, 2009). The overweight and obesity prevalence
in Bangkok and the central region had higher prevalence than other regions. This
result might be related to the difference in diet, physical activity, culture and socio-
economic factors (Aekplakorn et al., 2004). Furthermore, Nakhornnayok province has
the higher prevalence of stroke, ischemic heart disease, hypertension and diabetes
mellitus in 2005-2009 (Department of Public health strategy development, 2011).

Christasongkroc School is one of four private schools in Ongkharak
district, Nakhornnayok province that has the highest total student numbers.
Christasongkroc School composes of grade 1-6 in elementary level and grade 1-3 in
secondary level that is one of two private schools have the elementary student level.
The health report of Christasongkroc School showed the increasing prevalence of
overweight children in 2008, 2009, 2010, and 2011 as 4.90%, 8.27%, 8.30%, and
8.40%, respectively. In 2011, the elementary level grade 1-3 has overweight
prevalence higher than elementary level grade 4-6 and secondary level grade 1-3 as
8.65%, 8.08% and 5.44%, respectively. Therefore, the researcher selects the
elementary level grade 1-3 for participant because of the highest overweight and
obesity prevalence in this school and according to childhood obesity prevalence of
Thai statistic.

In Thailand, the health policy was conducted for solving the obesity in

children but this had the limitation about document of activity and process of obesity
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control program. The school administration for health promotion in diamond level of
health promoting schools (DLHPS) does not clear in core process of obesity
prevention in school despite of the same objective according to Ministry of Public
Health. Therefore, the researcher is interested in this process of obesity control
program that is the guideline for develop the obesity prevention project in other
schools by using the participation of students, teachers, parents and community for
development the obesity control program.

In this study, the researcher would like to development of the obesity
control program in elementary school student. The first step, the researcher studied the
obesity control program from DLHPS and previous studies because these were the
existing data and the guideline for obesity control program. Furthermore in the next
step, the researcher needs to examine and develop the guideline for prevention
childhood overweight by using the participants in selected school. The aims of this
dissertation were to study the design, analyze strategies, and means of activities of
obesity control program from DLHPS. The last objective of this study was to develop
the new program with involvement from school, students and parents.

The research outcomes of this study significantly resulted in obesity
control program for establishing development and training guidelines and policy
advocacy in terms of obesity prevention in an appropriate way to school health
teachers in school that appropriate with school context. For the future every school in
the country going to change the health promoting schools by have the obesity control

program.

1.2 Research Questions
Whether or not the obesity control program which develops by
participation of school, students, and parents would be able to improve nutritional

status in elementary school students?
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1.3 Research Objectives

1.3.1 To design, analyze strategies, and means of activities in obesity
control program from the diamond levels health promoting schools.

1.3.2 To develop and test the new program with participation from school,

students, and parents.

1.4 Research Hypotheses

1.4.1 After the experiment, the students in the obesity control program
would be able to do better than those in the control group and before experiment in the
following aspects:

1) Children’s perception of their obesity

2) Children’s consumption behavior

3) Children’s physical activities and exercise behavior

4) Children’s body fat percentage

1.4.2 After the experiment, the parents in the obesity control program
would be able to do better than those in the control group and before experiment in the
following aspects:

1) Parent’s perception of obesity in their child

2) Parent’s consumption behavior

3) Parent’s physical activities and exercise behavior

1.5Variables of the Study

1.5.1 Independent variables

Obesity control program
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1.5.2 Dependent variables

1.5.2.1 Process evaluation
- Collaboration

- Satisfaction

1.5.2.2 Output evaluation

Children:

- Perception of their obesity

- Consumption behavior

- Physical activities and exercise behavior
Parents:

- Perception of obesity in their child

- Consumption behavior

- Physical activities and exercise behavior

1.5.2.3 Outcome evaluation
Children:

- Physical fitness

- Nutritional status

- Adiposity outcome

- Body fat percentage

1.6. Definition of Terms
The theoretical and operational definitions of terms are explained as

follows:

The obesity control program based on embedded experimental research
design; mixed method. The process of implementation develops from the DLHPS, the
review literature of successful obesity control program from the previous studies and

collaboration with students, teachers, and parents in selected school and the specialists.
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This obesity control program focused on the participation of students,
teachers, and parents in selected school. The activities of program consists of eight
activities that were 1) nutrition education; 2) healthy food; 3) teacher meeting for
integrative the nutrition content to all subjects; 4) nutrition, physical activity,
perceptions and physical fitness assessment; 5) plant the vegetables at home; 6)
healthy day/healthy corner; 7) newsletter; and 8) exercise in the morning.

Collaboration referred to working together towards goal achievement.
This could be measured by the number of participant in program and their activity

involvement.

Satisfaction referred to the feelings of the individual towards the obesity
control program. It can be positive or negative about the outcome of the program. This

could be measured by the positive outcome of the program.

Children’s perception of their obesity referred to children sensory
perception or feeling toward theirs obesity and the perceived health status including
the prior health, current health, health outlook, resistance and susceptibility to illness,
health worry and concern, and sickness orientation. The output of the children’s

perception of their obesity should be increase in score.

Children’s consumption behavior referred to child eating behaviors
including frequency of meal consumption, type and frequency of food consumption as
follows: sweet food (Thai dessert, bakery, candy and chocolate), snack, fast and fat
food, soft drink, fruits juice and fruits. These variables will be measured as frequency
by for three-day food records of 2 weekdays and 1 weekend day for estimation the
calories of food per day. The output of the children’s consumption behavior should be

decrease in calories of food.

Children’s physical activities and exercise behavior referred to of a
child’s activities including physical activity and exercise or all moving activities. This

variable was measured as a period of time that a child parent spent in all moving
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activities in a day including the time of doing routine activities, playing sports and
sedentary behavior for estimation the energy expenditure of physical activity and

exercise per day.

Parents Theoretically, a parent was defined as a father or a mother
(Webster’s New World Dictionary, 1994). For the purposes of this study, a parents
referred to a mother, father, and grandparent or relative who was the most significant

person taking care of the students.

Parent’s perception of obesity in their child referred to parent’s sensory
perception or feeling toward their child’s obesity and the perceived health status of
their children including the prior health, current health, health outlook, resistance and
susceptibility to illness, health worry and concern, and sickness orientation. The output

of the parent’s perception of their obesity should be increase in score.

Parent’s consumption behavior referred to parent’s eating behaviors in
term of the frequency of meal consumption and calories of dietary intake per day. The

output of the parent’s consumption behavior should be decrease in calories of food.

Parent’s physical activities and exercise behavior referred to behaviors
of parent’s activities including physical activities and exercises or all moving
activities. This variable was measured as a period of time that a parent spent in all
moving activities in a day including the time of doing routine activities, playing sports
and sedentary behavior for estimation the energy expenditure of physical activity and
exercise per day. The output of the parent’s physical activities and exercise behavior

should be increase in energy expenditure of physical activities and exercise.

Children’s physical fitness referred to physical fitness of children
including speed, muscle power, muscle strength, muscle endurance, agility,
flexibility and general endurance. This variable was measured by 5 activities

assessment including push-ups 30 seconds, sit-ups 60 seconds, sit and reach, standing
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broad jump, and zig-zag run. The outcome of the children’s physical fitness should be

improved.

Children’s nutritional status evaluated by using weight for height
criteria for growth status estimating in Thai Children or Body Mass Index Percentiles;
BMI Percentiles as follows: Childhood obesity is defined as a child who has over 3
SDs above the median, Childhood overweight is defined as a child who has 2 to 3 SDs
above the median, Childhood at risk of overweight is defined as a child who has 1.5 to
2 SDs above the median, and Childhood normal weight is defined as a child who has
between 1.5 above the median and 1.5 SDs below the median (MOPH, 1999).

Children’s adiposity outcome referred to the anthropometry and body
composition assessment. The anthropometry assessment was triceps and subscapular
skinfolds. The body composition assessment was weight and waist circumference.
The outcome of the adiposity outcome should be decrease.

Children’s body fat percentage referred to the amount of fat tissue in
body as a total body weight percentage. For the purposes of this study, skinfold
thickness was used for measures of subcutaneous fat by using a well-calibrated
caliper. This study measures skinfold thickness as triceps and calculates by equation
formula of Dezenberg et al., 1990. The outcome of the body fat percentage should be

decrease.
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CHAPTER I
LITERATURE REVIEW

This chapter presents the review of theoretical and empirical literature in 4
main topics parts. The purposes are to assist in conceptualization and provide direction
for the formulation of this research. The 4 main topics part are presented as follows.

1. Overweight and obesity children

2. Obesity management for children

3. The National Policy for obesity in school

4. The embedded experimental research design

Part 1: Overweight and Obesity children

Overweight is defined as increased body weight above the standard from
the buildup and storage of fat in the body until that is hazardous to health. Obesity is
the imbalance between the nutrition intake rate and utilization of basal energy that lead
to the increasing of fat cell. Childhood obesity is defined by comparison of indirect
measures of body composition and fat distribution with population norms. The
standard for estimating growth status in Thai children aged 5-18 years old is growth
charts, which is a necessary indicator to monitor the growth in child. Childhood
obesity is defined as a child who has over 3 SDs above the median, Childhood
overweight is defined as a child who has 2 to 3 SDs above the median, Childhood at
risk of overweight is defined as a child who has 1.5 to 2 SDs above the median, and
Childhood normal weight is defined as a child who has between 1.5 above the median
and 1.5 SDs below the median (MOPH,1999).
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1.1 School children and physical development
Elementary school students are children ages 6-12 years old. In this age
period, the many transition changes occur such as size, shape, muscle, fat and
hormone.
1.1.1 The shape and size patterns of change
The babies will gains height by rapidly until 2 years old. The
adolescent can have dramatic “growth spurt” until final adult size. The curves from
figure 2-1 present the height in each year since birth. This graft review that all children
grow rapidly between the age of about 9 and 15 by the preschool and elementary
school years have the slower growth than infancy, and adolescence (Malina, 1990;
Tanner, 1990).
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Figure 2-1: The gain in height for each year
Data from: Malina, R.M. (1990). Physical growth and performance during the
transitional years (9-16). In R. Montemaypor, G.R. Adams, & T.P. Gullotta (Eds.),
From childhood to adolescence: A transitional period? (pp.41-62). Newbury Park,
CA: Sage.

1.1.2 Muscles and fat

The muscle fibers and bones quality can develop since infancy
until adolescence. The subcutaneous fat will develop about 9 months after birth and
the layer of fat thickness will reduces until 6 or 7 years old and increase until

adolescence (Tanner, 1990).
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1.1.3 Hormones

The hormones from various endocrine glands secrete for
puberty growth and physical changes in the body. Pituitary growth hormone and
thyroid hormone help to order the growth rate in children.

The growth hormones can set the body changes such as set of
changes in body organs and development of the sex organs in body.

Thyroid hormone secretes in first 2 years of life and reduces
for constant until adolescence (Tanner, 1990). The adrenal androgen has increase
levels and begins to be secreted in greater amounts of puberty at 7-8 years old
(McClintock & Herdt, 1996) as Figure 2-2.
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Figure 2-2: The hormone changing in prior to and adolescence.

Data from: McClintock, M., & Herdt, G. (1996). Rethinking puberty: The
development of sexual attraction. Current Directions in psychological Science, 5(6),
181.

1.1.4 Early Self-Definitions

The question beginning of self-awareness in the preschool
children was “who | am” by learning their social. The 2 years old can know their name
and can tell you about the gender and shape of them. The children of age 5-7 have
clear understanding of competence about their tasks such as study knowing, life skill
and social skill (Harter, 1999).

1.1.5 The Impact of entertainment Media

Entertainment media television including the movies, radio,

CDs, video games, and the like are a pervasive part of most children’s environments.
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Role models in a TV are particularly influential and associated with stigmatizing
attitudes towards obese children (Latner, Rosewall, & Simmonds, 2007). Obesity
problem received the influence from food advertising. The study of Keller & Schulz
(2010) found that most advertisement is unhealthy food. There are showed that the
commercials of food having an impact on food consumption in childhood obesity.

The marketing of unhealthy food such as high fat, sugar, and
calorie foods is increasing target to children and adolescents. The surveys found that
children's bedrooms have television about 50% to 70%. Thus, children can watch more
hours of television by lack of the monitor of parents (Dennison & Edmunds, 2008).

The families should create the conditions for television
watching tend to childhood obesity (Bee & Boyd, 2007; Springer et al., 2010).

1.1.6 Attachment to parents

Parenting style and discipline practices have construction for
children’s autonomy, psychological well-being and emotional development. The study
of Levitt, Guacci-Franco, & Levitt (1993) found that 14-year-olds children group was
supported by friends than the younger children.

The child rearing patterns

Baumrind (1973) studied the 4 child rearing styles from parent
as 1) warmth, 2) level of expectations; 3) the clarity and consistency of rules, and 4)
communication between parent and child. The four specific combinations of these
characteristics including as: permissive style, authoritarian style, authoritative style,
and neglecting style (Baumrind, 1991; Glasgow et al., 1997). The authoritative style
helps school grade point average. When considering the parental rearing and obesity in
children found that the authoritarian parental rearing practice was correlated with
obese children (Pornpojamarn, 2003) and help preschoolers eat healthy food by
themselves (Wood, 2010). Obesity in children, especially older children, also predicts
adult obesity and chronic disease, its morbid consequences. The obesity is hard to
treat, not only because of entrenched behaviors but also because physiological
mechanisms tend to resist weight loss. These reasons conclude that we should parental
rearing initial promotion and prevention as early as possible or before birth
(Kopelman, Caterson, & Dietz, 2010). The obesity intervention in early age can help
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to improve obesity (Guyer et al., 2009) such as physical activity, fruits and vegetables
consumption, and television time (Driskell et al., 2008; Moore et al., 2003).

1.2 The Prevalence of Obesity children

From 1960 to 1980, child population aged 6-19 years old had the
prevalence of childhood overweight and obesity about 4% to 7%. The prevalence was
increasing about 11% and 16% from 1988 to 1994 and 1999 to 2002, respectively
(Forum on Child and Family Statistics, 2005). Epidemic of obesity children has
become a staggering reality in over the last three decades (DeMattia & Denney, 2008).
Prevalence estimates for overweight and obesity in children and adolescent have
increased in many developing countries and European countries such as USA, Italy,
Portuguese, and Scotland (Baratta et al.,2006; Neumark-Sztainer et al., 2006; Padez.,
2006; Parikh et al.,, 2007; Singh, Siahpush, & Kogan, 2010; The Scottish
Government, 2010). The trend of overweight and obesity in children has been found in
some Asian countries such as Taiwan, Singapore, Korea, Japan, China, and Thailand.
This phenomenon is closely correlated to economic development (International
Association for the Study of Obesity, London — January 20" 2010).

In Thailand

During the past 20 years, the overweight and obesity prevalence among
children and adolescents has increased dramatically by consistency with several
studies (Chrzanowska & Ulijaszek, 2007; Langendijk et al., 2003; Mo-suwan, 2000).
The children from private schools are more overweight than public schools and the
children from urban communities are more overweight than rural areas. From the
study of overweight and obesity prevalence in children in both areas of Thailand found
that the urban area has increasing of obesity 22.7% in urban and 7.4% in rural areas
(Sakamoto, Wansorn, Tontisirin, & Marui, 2001), whereas Aekplakorn et al., (2009)
found that the rural area has increasing trend of obesity in 6-12 years old from 5.8% in
1997 to 6.7% in 2001 for the 6-12 years old.

The two national surveys revealed that in 1991 and 1996 have increasing
of the overweight and other risk factors problem especially cardiovascular disease by
relationship with causes of death in Thai people (Kosulwat, 2002).



Jaruwan Phaitrakoon Literature Review / 16

1.3 Factors of overweight and obesity
Childhood obesity is the challenging problems faced by the pediatric

health care provider. In the United States, the children have been estimated to be
significantly overweight about 25%. Obesity in children and adults has the risk of
diabetes, hyperlipidemia, hypertension and cardiovascular disease (Ahmed, Ong, &
Dunger, 2009; Angelopoulos et al., 2009; Din-Dzietham, Liu, Bielo, & Shamsa, 2007;
Lorch & Sharkey, 2007). Furthermore, the obese children had significantly higher
levels of depressive symptoms and lower self-esteem from body dissatisfaction than
the normal weight children (Young Shin & Sup Shin, 2008). Although, the factor of
obesity in children are not completely clear. Several factors have been identified as
causative links between incidence of overweight and obese children (Small & Strasser,
2007). The Factors of overweight and obesity as follows:

1.3.1 Genetics

The combination of genetic and environmental factors effects
to the obesity that relate with food consumption, activity level, and metabolic rate. The
both of mother and father’s obesity factors associated with obesity in children
(Vanhala et al., 2009). The genetic contribute to human body weight. The estimated
heritability for body weight is 40-70% (Barsh, Farooqi, & O’Rahilly, 2000; Herrera,
Keildson, & Lindgren, 2011).

More than 250-300 genes have been influenced to obesity
(Karasu & Karasu, 2010). The variance in BMI is attributed to genetics about 30% -
40% and environment about 60% - 70% (Pi-Sunyer, 2002). Genetics does not cause
obesity but are involved in how likely a person is to gain or lose weight in response to
changes in calorie intake by in influencing basal metabolic rate, response to
overeating, and where body fat is distributed (O’Neil et al., 2007). Supporting the case
for a genetic basis to weight management is the trend of adopted children to have
similar weights to their biological parents, not their adoptive parents (Sabin, Werther,
& Kiess, 2011). Identify genetic variants of single nucleotide polymorphisms (SNPs)
within various genes showed associations to BMI (Melen et al., 2010). The factors
associated with obesity were mother’s obesity (OR 13.04, CI=2.81- 60.53) and
father’s overweight (OR 5.89, C1=1.23 - 28.10) (Vanhala et al., 2009).



Fac. of Grad. Studies, Mahidol Univ. Dr.P.H./17

1.3.2 Dietary intake

The food consumption pattern changing was surveyed in
population. Both rural and urban settings have increased the obesity prevalence that
resulted ready to eat food, the proportion on food prepared at home, expended on
purchased, and increase in the consumption of high-fat foods and sugar in beverage
(Kosulwat, 2002). Various dietary factors were positively associated with child’s
overweight or obesity. From the research of Vanhala et al., (2009) studied the risk
factors for obesity in 7 years old children. They found that the factors associated with
obesity were habitual overeating (OR 9.35, Cl=2.58-33.82).

Sweetened beverages have association with overweight and
obesity in children (Boumtje, Huang, Lee, & Lin, 2005). The consumption of beverage
such as sugar-sweetened beverage is important predictive variables for childhood
obesity and was associated with an increase in the total energy intake of the children
because increasing in their BMI (Clifton et al., 2011; Ochoa, Moreno-Aliaga,
Martinez, & Marti, 2007; O’Connor, Yang, & Nicklas, 2005). The types of weight
gain that result from specific food consumption patterns such as westernized pattern,
abdominal obesity, and high-body fat proportion.

Moreover, the increase consumption of fruits and vegetables,
grill or boil food rather than fry, whereas the reduce food intake of butter, margarine,
fats, sugar including the present meals on smaller plates to reduce the volume of food
subtly helped to decrease the risk for obesity (Poskitt & Edmunds, 2008). The statistic
of Thailand Health profile 2008-2010 report found that teenagers prefer western foods
more than local or Thai food. The several studies showed that both male and female
had a vegetables and food intake lower than the recommended daily requirement
levels (Jimenez-Cruz, Bacardi-Gascon, & Jones, 2002; Robinson-O’Brien et al., 2009;
Sirikulchayanonta, Pavadhgul, Chongsuwat, & Klaewkla, 2010).

1.3.3 Physical activity

The physical activity is any movement of body that produced
by skeletal muscles or muscular activity and has the results in energy expenditure. The
energy expenditure can be measured in kilocalories (Caspersen, Powell, &
Christenson, 1985; Plowman & Smith, 2011). The physical activity and exercise

adjustment were the main elements in obesity treatment. Thus, children and
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adolescents should have moderate or vigorous intensity physical activity (MVPA) for
60 minutes per day was suggested (Riddoch, 2010). Regular physical activity helped
to increased insulin sensitivity and reduced blood pressure (Hassink, Zapalla, Falini, &
Datto, 2008). The increasing physical activity or exercise and reducing time spent in
sedentary activities are strategies for reduce the risk of chronic disease in childhood
obesity (Anderson & Sabiston, 2010; Arsenault et al., 2010; Baak, 2010; Boumtje,
Huang, Lee, & Lin, 2005; Krebs, Himes, & Jacobson, 2007).

The rapid changes in lifestyle patterns and food intake effect to
the shifting pattern of disease burden in the Thai population. These changes should be
monitored carefully, and adults must promote the appropriate eating practices,
physical activities, and behavior modification (Kosulwat, 2002). Sedentary lifestyle
patterns have been related with obesity especially playing digital games, using
computers and watching television (Rey-Lopez, Vicente-Rodriguez, Biosca, &
Moreno, 2008). The increasing of physical activity promotion in school by physical
education, school policy, after school sport help increased the academic achievement
at the expense of physical education and physical activity (Stratton, Fairclough, &
Ridgers, 2008). Clinical treatment should be both financially supported and
encouraged in children who are already overweight. Community should promote
environments, increase awareness, encourage physical activity, and healthy nutrition
(Sothern, 2004).

1.3.4 Television, Game computer, Internet and overweight

The technological age has resulted in children spending
extensive hours in front of television and game computer. At present, there is an
assumption that more time spent watching television means less time being physically
active and a greater likelihood of becoming overweight or obesity in children. The
media not only sharps our view of obesity but may cause obesity. Television watching
decreases time for energetic activity, and there is a positive relationship between
television viewing and weight gain in childhood. The result shows that children who
watched television more than 3 hours per day were more likely to be obese than the
children who watched television less with the odd ratio of 1.8 (95% CI = 1.2-2.8)
(Ruangdaraganon, Kotchabhakdi, & Udomsubpayakul, 2002). The study of Benner et
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al., (2011) confirmed that excessive time spent on the TV view and internet use was
positive association with obesity.

Therefore, the parents should demonstrate a good healthy
living model for their children such as minimize television viewing and game playing
time to less than 2 hr/day, increase playing sport to at least 1 hr/day for the prevention
of obesity, and encourage alternative entertainment such as reading, hobbies, and
athletics (Pornpojamarn, 2003).

1.3.5 Life style

Lower levels of physical activity, higher levels of soft drinks
consumption, and advertising testimonials were predictive of higher BMI (Worthy et
al., 2010). A lifestyle of diet modification, exercise, and behavior modification is the
basis of treatment for all people whose BMI > 30. The lifestyle approach is also
recommended for people with a BMI of 25 to 29.9 who have two or more
comorbidities (USDHHS, 2007). The comparison of obese Chinese children, both
energy intake and expenditure were lower in non-obese children (Zhang &
Wildemuth, 2008). The study of Rehto et al., (2011) found that irregular breakfast, TV
viewing, TV in child’s room and physical inactivity during school breaks were
associated with larger waist circumference. Vanhala et al., (2009) found that the
prevalence of overweight was 16.7% and obesity 4.9%. The factors associated with
obesity were low physical activity and skipping breakfast. Moreover, the self
discipline in children by parents and teachers participation help to develops a child’s
personal control for obesity prevention (Sirikulchayanonta, Ratanopas, Temcharoen,
& Srisorrachatr, 2011).

1.3.6 Parents

Parents are the role models for physical activity and food
consumption (Scaglioni, Salvioni, & Galimberti, 2008; Vanhala et al., 2009). Thus,
parent should be positive about healthy lifestyle in their family (Stewart, 2011)
because family is a main key in the development, prevention and treatment of
childhood obesity. Eating and physical activity behaviors are established in a setting of
the family (Thorpe & Randal, 2008). Fruits and vegetables consumption in children
should be monitored by parents because they can encourage the children’s fruits and

vegetables consumption for children’s healthful eating (Gross, Pollock, & Braun,
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2010; Pearson, Biddle, & Gorely, 2008; Vereecken, Rovner, & Maes, 2010). Parents
can create environments and promote overweight and aspects of healthy eating for
children. The positive parental role model could adjust the consumption in children
(Brown & Ogden, 2004; Kang, Ryu, & Park, 2008; Scaglioni, Salvioni, & Galimberti,
2008). The children who receive the authoritarian parental or violent rearing from
parents as more disturbed personality were associated with more severe obesity in
children and effect to obesity in adult (Favaro & Santonastaso, 1995; Greenfield &
Marks, 2009; Pornpojamarn, 2003). The study of Garasky et al., (2009) reveals
positive associations between family stressors level and overweight and obesity in
children. The family stressors come from the lack of cognitive stimulation and
emotional support, the financial strain, and mental and physical health problems.

Moreover, parental support for the healthy lifestyle is vital to
beginning and sustaining change in eating and exercise behaviors. Parents often
acknowledge that they need to set an example for their children, but lack the time to
do so. Still other parents who are overweight may feel they cannot set a good example
because they do not practice what they teach. Other obstacles to parents taking action
are lack of knowledge and awareness for weight control in children (Susan, 2010).
Moreover, restrictive feeding practices, or the type and amount of food permitted by
parents lead to child preferences for high in calories and fat foods (Faith, Berkowitz, &
Stallings, 2004; Fisher & Birch, 2002).

Environment

The healthy environment can reduce the childhood obesity.
Environment influences can promote a sedentary lifestyle include a plentiful of high-
calorie density foods and physical activity in low levels such as snacks and soft drink
consumption and television watching, computers and video games playing (Rahman,
Cushing, & Jackson, 2011; Susan, 2010). Therefore, the policy-related obesity
prevention should have healthy places or healthy parks for physical fitness activities in
children (Kipke et al., 2007).

1.3.8 Community

The community and food environment was studied for finding
relationship in obesity and found the significant results between community food

environment variables and obesity incidence (Powell, Slater, & Chaloupka, 2004;
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Holsten, 2008). When considering the cost of fruits and vegetables, the areas that have
expensive fruits and vegetables will have more the amount of childhood obesity than
the less expensive of fruits and vegetables areas (Sturm & Datar, 2005). This finding
introduce that children have easy access to fast food, and limited access to both
healthy food options and parks in which to engage in physical fitness activities (Kipke
et al., 2007). Huberty, Balluff, O'Dell, & Peterson, (2010) also studied a model-driven
community for childhood obesity prevention. The results found that the models helped
the community identify the activities for sustainable change and improvements in the

children health and obesity problem.

1.4 Anthropometric assessment

Obesity is the buildup and storage of fat that is hazardous to health.
Childhood obesity is defined in most setting by comparison of indirect measurement in
body composition and fat distribution. The anthropometric measurement in obese
children and adolescents are most common estimation for body fat and body
composition (Himes, 2006). Adiposity can be assessed by various methods as follows:

1.4.1 Dual-energy X-ray absorptiometry (DEXA): is used to
measure total and regional body composition, including the estimation of lean soft
tissue mass, fat-free mass, fat mass and bone mineral content (Lohman & Chen, 2005).
Anthropometric measures are performed relatively quickly, easy, cheap and reliable,
especially with trained personnel. The ability of DEXA to measure total body fat is
very high ability, and applicability in large population studies is moderate (Snijder,
Van Dam, & Visser, 2006). The advantages of DEXA for use in youth are low
radiation dose, low accuracy error, better precision and shorter scanning time (Fu, Lee,
& Ng, 2003; Martin, 1999; Svendsen, Haarbo, Hassager, & Christiansen, 1993; Wren
& Nachtigall, 1996). However, this method could not be operatively applied for a
large scale child population because of high cost.

1.4.2 Body Mass Index (BMI): provides an indicator of
overweight and obesity for most clinical, screening, and surveillance purposes.
However, this method does not provide an accurate assessment in body fat of children
and adolescents (Himes, 2006; Krebs, Himes, & Jacobson, 2007). Several obesity

treatment programs promote both dietary modifications and an increase in physical
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activity but can not reduce BMI by significantly because fat and lean tissue may occur
without much change in BMI itself (Epstein & Goldfield, 1999; Hollar et al., 2010;
Martins et al., 2010; Wells & Fewtrell, 2008).

1.4.3 Waist circumference: is more related to visceral fat than
to total body fat because it is an indicator of childhood obesity (Brambilla, Bedogni, &
Moreno, 2006; McCarthy, 2006). Increased central adiposity or waist circumference is
recognized as a risk factor for development of resistance (Mack et al., 2004), mortality
(Penn et al., 2009), pre-diabetes (American Diabetes Association, 2006), type 2
diabetes (Labayen et al., 2011; Qiao & Nyamdorj, 2010), cardiovascular disease
(Farajian, Renti, & Manios, 2008; Janssen, 2009; Liu, Abbasi, & Reaven, 2011,
Menke et al., 2007), and hypertension (Chen & Li, 2011; Lee, 2010; Zhang et al.,
2012). The sites for anthropometric measurements are showed in Figure 2-3. Most
areas for circumferences measurement were midarm, midthigh, waist, and hip, because
they present differences among people in major regions of the body (Yamborisut,
Sakamoto, Wimonpeerapattana, & Tontisirin, 2010). From the study of Shahar et al.,
(2009) found that the waist circumference decreased in the intervention group (-1.3 &
+1.8 cm, p<0.01). The waist circumference could be a good predictor of abdominal fat
(Hwang et al., 2008) because of waist circumference was central adiposity and better
than other fat mass areas (Kato et al., 2008; Maffeis et al., 2001; Taylor, Jones,
Williams, & Goulding, 2000). The most commonly used sites reported in studies that
is waist circumference were the 29% at midpoint between the lowest rib and the iliac
crest, the 28% at umbilicus, and the 22% at narrowest of waist circumference (Wang,
Thornton, & Bari, 2003).
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Figure 2-3: Sites for anthropometric measurements.

Data from: Wang, J., Thornton, J.C., Kolesnik, S., & Pierson, J.R. (2002).
Anthropometry in Body Composition: An Overview. Annals of the New York A
cademy of sciences, 904, 317-326.

1.4.4 Skinfold thickness: has long been used as measures of
subcutaneous fat by more accurate than BMI at prognosis body fat (Himes, 2006;
Krebs, Himes, & Jacobson, 2007). Skinfold thickness can be measured the body fat
more accurate than BMI (Ketel, Volman, & Seidell, 2007). About 40-60% of total
body fat is in the subcutaneous region in body by using a well-calibrated caliper for
anthropometric measurements. Figure 2-3 shows the sites in body that have been used
at our center and at several other laboratories. The several equations were predicted for
fat and fat-free mass that are triceps, subscapular, abdominal, and iliac crest, thigh,
biceps, and calf (Goran, Gower, Treuth, & Nagy, 1998). The many areas of body for
measurement such as tricep skinfold is measured between acromion of scapular bone
and olecranon process of ulnar bone, subscapular skinfold is measured 1 cm below the
inferior angle of the scapular (Yamborisut, Sakamoto, Wimonpeerapattana, &
Tontisirin, 2010).

In Thailand the study of Pratanaphon, Chamnongkich, &
Hensangvilai, (2007) developed the prediction equations for BMI and fat mass from
simple anthropometry in 6 to 8 year old children. The result found that the correlations
between waist circumference (WC) and skinfold thickness (triceps, subscapular) were

also high. Therefore, BMI, WC and skinfold thickness by measurement triceps and
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subscapular were useful tools for evaluating childhood adiposity. Kaewsup, (2008)
also studied the effect of aerobic exercise intensity at 60-75% MHR on physical
fitness in obese children. The result found that the percent body fat of 10 obese
children (age 8 years old) can reduce from 29.27 to 28.31, (P < 0.05) after aerobic
exercise 60 minutes/day; 5 days/week; 2 months. Triceps, biceps, subscapular and
supra-iliac skinfolds were similarly accurate at predicting percentage body fat (PBF)
and better than BMI (Kriemler et al., 2010). The equation of body fat percentage in
children age 4-10 year old as follows: (Dezenberg et al.,, 1999; Pratanapon,

Chamnongkich, & Hensangvilai, 2006).

The equation is [(0.342 x Weight)+(0.256 % Triceps)+(0.837 x Sex) ] - 7.388 x 100
Weight

This research, the anthropometry and body composition
assessment at subcutaneous skinfold at triceps, subscapular and waist circumference

were useful tools for evaluating childhood adiposity.

Part 2: Obesity management for Children

Lifestyle of children is an important role in the development and
maintenance of obesity. Exercise and diet behaviors are modified for treating obese
children for retaining improvements in weight status (Limbers, Turner, & Varni,
2008). The systematic review of childhood obesity prevention found that parental
involvement and numerous guidelines are the best option for obesity prevention
(Wofford, 2008). Including the environment plays such as parks and public transport
are fundamental in encouraging for physical activity in people (American Academy of
Pediatrics, 2003).

2.1 Treating the child with obesity (Abraham, Robert, & Kim, 2002)
2.1.1 Dietary consumption
Encourage dietary and activity changes can be maintained

long-term. Address particular controlling factors regarding the type and quantity of
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food ingested and energy expenditure by increase fat, and inappropriate behavioral
dynamics.

2.1.2 Physical activity

Encourage participation in aerobic activities to increase energy
expenditure for increasing the cardiovascular fitness, and improve self-esteem. Limit
sedentary lifestyle such as television watching, video game.

2.1.3. Family

Develop an alliance with child and family about the issues
involved and the importance of therapy. Focus assessment and management at the
family rather than the individual level.

2.1.3 Environment

Situation or environment includes the watching television of
feeling stress that encourages unhealthy eating habits. The remedy is removing
unhealthy foods from house, identify and substitute preferred health foods for

preferred unhealthy foods.

2.2 Implementation of childhood obesity

2.2.1 Dietary consumption (Diet intervention)

Diet quality can become an issue for obesity prevention. The
planning meals for reduce the risk of obesity include the vegetables, fruits, low-fat
dairy, and whole grains. Low-fat cooking techniques are necessary to keep fat content
down. High-fat and high-sugar foods should be avoid (Colles, Dixon, & O’Brien,
2008). The basic nutrition concepts that should be treat pediatric obesity because the
available effective dietary interventions. The dietary interventions was included
developing a nutritionally balanced and portion controlled eating plan for proper with
age for reducing high fat and sugar foods and emphasizing intake of high fiber foods
such as fruits, vegetables and whole grains (Fitch & Bock, 2009). Furthermore,
Yannakoulia et al., (2010) also studied about the associations between physical
activity and diet related lifestyle patterns and obesity in children. The 24 hour recalls
and physical activity were analyzed. The results indicated that a high fiber pattern,
representing high consumption of whole-grain cereals, legumes, and low intake of

sugar-sweetened beverages was negatively correlated with obesity.
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2.2.2 Physical activity

Increasing physical activity is an important goal for behavioral
treatment of obesity. Physical activity is cause to weight management principally by
facilitating the maintenance, rather than the induction (Harris, Kuramoto, Schulzer, &
Retallack, 2009). Sedentary activity and obesity have been related with health risks
and chronic disease (Physical Activity Guidelines Advisory Committee, 2008). Hill &
Wyatt, (2005) found that the exercise for caloric restriction helped to weight loss in 4-
6 months about 2-3 kgs. The walking, swimming or biking that are aerobic activity at
least 20-30 minutes can increase the maximum heart rate for 60-80% (Stisen,
Stougaard, & Langfort, 2006). People who continue to exercise usually after losing
weight are more likely to keep off the lost weight. The interventions of children’s
physical activity were most effective in the school setting composed of physical
education lessons, incorporating curriculum, activity breaks, and family strategies
(Salmon et al.,, 2007). Most interventions produced positive changes in body
composition such as percent body fat, sum of skinfolds, waist circumference and body
mass index (BMI). The intervention and evaluation of school interventions lead to a
set of lessons related to epidemiology and evidence-based policy (Brownson et al.,
2010). Moreover, the facilitating long-term health behavior change in children remains
a challenge (Gorely et al., 2011).

2.2.3 Dietary consumption, Physical activity

The combine method of reducing dietary consumption and
increase physical activity is the effect on the decreasing prevalence of childhood
obesity. The many studies have showed the advantages of children continuing to
attend weight maintenance in weight loss program (Perri & Corsica, 2002). The
ultimate goal of program is refer to positive behavior change for obesity prevention
(Warren et al., 2003). Successful dietary consumption, physical activity studied can
represent as several studies as Thompson et al., (2008) studied food, fun, and fitness
internet program for evaluation an e-Health youth obesity prevention program. The
result found that pre-to-post differences were observed in fruits, juice, and vegetables
consumption (p=0.002), and physical activity usually (p=0.001). Moreover,
Yackobovitch-Gavan et al., (2009) also studied the influence of diet and exercise and

quality of life in obese children. The result found that the reductions in BMI were
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significantly lesser in the exercise groups. Thus, programs for weight-management
should be promoted a healthy eating and physical activity.

2.2.4 Dietary consumption, Physical activity, Curriculum
and Family involvement

High-calorie and high-fat foods eating patterns are over
portioned and television, computers, and video games are sedentary activities. These
lead to obesity in children. Parents or family are largely responsible for creating the
social and environmental for promotion in health and well-being of children. The
implementation of health promoting schools programs in primary schools and
combination of several methods is necessary for reduce childhood obesity as represent
study. The 4 components in the intervention such as 1) change in dietary intake, 2)
increase in physical activity,3) a classroom curriculum focused on healthy eating and
lifestyle, and 4) a family-involvement program helped to reduce the total energy intake
in children (Caballero, Clay, Davis, & Ethelbah, 2003). From the study of Wanda &
Kridli, (2009) studied the component of intervention from 16 studies. These obesity
interventions composed of healthy lifestyle education (100%), dietary habit
interventions (88%), physical education programs (88%).

Furthermore, the several studies shown the effectiveness of
school-based programs in the prevention childhood obesity in school by using the
many activities (Thomas, 2006) such as modify the child's environment, internet
counseling, nutritional education, healthy diet promotion, physical activity promotion,
primary prevention program for family, coping strategies, and class room curriculum
(Weigel et al., 2008; Williamson, 2008). The workshops, interdisciplinary curriculum,
and peer support groups. The increase physical activity improves dietary behaviors
and modifies poor exercise or dietary behaviors (Gonzalez-Suarez, Worley, Grimmer-
Somers, & Dones, 2009). Inclusion, the merging of the four parameters such as dietary
and physical activity changes, behavior modification by parental, and school support
for childhood obesity (Spear, 2007).

2.3. Obesity prevention or control program of children in Thailand
The review literature about obesity prevention or control program in the

previous time of Thailand can represent as follows:
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The most of studies have focused on established the program for obesity
prevention in children by using the nutrition and physical activity program in school
such as instruction media, computer assisted instruction (CAl), workshop, education
program, camp’s activities and counseling. Few researches have studied the existing
data from obesity control program in diamond levels health promoting school and
develop the obesity control program in example school. The researches represent as

below table 2-1.

Table 2-1 Obesity prevention or control program of children in Thailand

Researchers TitlefParticipant/ Strategies/Activities Outcome
Time of study

Pongpitak | The development | 1) Workshop was 2 | -The attitude, behavior

etal., 2009. | of Obesity | curriculums for 2 days | toward exercise, and
Control Model in | of training. nutrition after
Elementary 2) Parents and teacher | implementation was
School Students, | prepared menu and | higher than before at p-
Phetchabune sufficient food; | value < 0.01.
Province. organized good | -Student’s weight over
-872 samples | exercise at home and | 3 months reduced at
composed of | schools. 31.43% from nutrition
responsibility in|3) The  students | and exercise.
the  elementary | performed those | -The satisfaction of the
school (grade 1-6, | activities and recorded | model was at the
aged 6-12 years | the information of | medium level (X
old). nutrition and exercise | =2 34).
- 7 weeks at home and school.
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Table 2-1 Obesity prevention or control program of children in Thailand (cont.)

Researchers

Title/Participant/
Time of study

Strategies/Activities

Outcome

Manora et
al., (2010).

Nutrition program
for caretakers of
obese  preschool
Bangkok

metropolis.

children

-The experimental
group with 34
caretakers and the
41 caretakers for
comparison group

-3 months

-The program applied
Health
Motivation

Protection
Theory
and participatory
learning.
-The participants of
the active intervention
group
months, composed of

joined 3

modules for

nutritional education.

-The

group
significantly

experimental

had
higher
mean score of
knowledge, perceived
severity, vulnerability,
attitude, response
efficacy and selected
food behavior than the
comparison group (p-

value < 0.001).

Sirikulchay
a-nonta et
al., (2010).

Participatory
Action Project in
reducing childhood
obesity in  Thai
primary school

- 5,126 children
(grade 1-6, aged 6-
12 years old) from4
Bangkok

public schools

-8 months

-A strategic planning
workshop by school
directors, teachers,
and parents.

-Basic training course

by expert lectures
included child
nutritional

assessment, exercise
and health, weight
management.

-The integration of the
course contents into
course curriculum.

(4 months)

-The caloric dietary
intake  significantly

decreased for the
obese group (p-value
<0.001).
-Aerobic exercise
activity also increased
in both groups (p-
value <0.001).

- Prevalence  of
obesity declined from

19.3% to 16.8%.
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Table 2-1 Obesity prevention or control program of children in Thailand (cont.)

Title/Participant/

Strategies/

Researchers ] o Outcome
Time of study Activities
Tanwattana, ) - The activities | -The experimental
Effectiveness of health ) o
(2007). ) | organized were | group had significantly
education program in ] ]
. ) lectures with the | higher knowledge of
modifying eating _ -
] use of flipcharts, | nutrition than before the
behavior of students who N
_ self-nutritional | program and the
are overweight ]
) status comparison group (p-
-The obese children grad
) assessment, value < 0.05).
5-6 in Bangkok.
) group -The study suggests that
-The 27 experimental | _ )
] discussion, school policy should be
group and 32comparison )
games, and food | established for health
group persons. _ _ ]
preparation promotion behaviors
practices.
-5 weeks for activities -Knowledge about
and 4 weeks for follow healthy diets should
up. also be integrated in
curriculum.
Chokprajak- | The effectiveness of a |- The camp’s | -After camp, the
chad, weight management | activities were | intervention group had a
(2009). program using the camp | designed  for | significantly better eating
technique for obese school | weight behavior and knowledge
children management score than the control
- The samples were 9- | such as eating | group (p-value <0.05).
12 vyears obese children | and physical | -The  weight,  waist
(weight for height >2SD). | activity circumference and
- The 43 students for | behavior physical activity did not
intervention group and 50 | improvement. | show difference.

students for control group.

-2 days for camp’s

activities.

The camp technique can
improve knowledge and

eating behavior.
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Table 2-1 Obesity prevention or control program of children in Thailand (cont.)

Researchers

Title/Participant/
Time of study

Strategies/

Activities

Outcome

Sariganont,
(2008).

Development of
instruction media for
behavior modification
related to  weight
management among 4
grade

-The participants were
grade 4 students in 2
private schools.

-The 241 students for
experimental group
and 177 students for the
comparison group

-7 weeks for media.

-Modify the
instruction
media 7 sessions
by teachers.

-50 minutes for
each session

(1 session/week)

-The

group
significantly of mean

experimental

increased

scores over the pre-
test scores, including
the knowledge part (p-
value < 0.05).
-The

instruction media and

modified

guidelines by teachers
were useful in weight
management of

schoolchildren.

Banchonhatta
kit, (2008).

Effects of school-social
network on childhood
obesity
(SNOCOP) in primary
school.

prevention

- The experiment group,
180
schools and comparison
group, 195
different 6 schools.
-10 months

students, 6

students,

-The SNOCOP
process was
conducted from
policy
school

school
and
activities.
-The

contacts

social
and
social ties was
enhanced the
social  support

activities.

-The

group
significant

experimental
had a

improvement in
knowledge, attitude,
and intention towards
obesity preventive
behavior.
-The

school

experimental
showed an
in the

policy
process

improvement
school
development

and school activities.
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Table 2-1 Obesity prevention or control program of children in Thailand (cont.)

Title/Participant/

Strategies/

counseling

intervention on weight

control program in
obese school-aged
children.

-The 23 students for
intervention group and
22 students  for
control group.

-6 months

included a
behavior
modification
technique on a
weight
control/reduction
program in obese
school-aged
children.

Researchers Outcome
Time of study Activities
Thepprasit, The effectiveness of | - A computer- | -The intervention
(2009). Computer-Assisted assisted group increased their
instruction “Fun with | instruction (CAl) | knowledge after using
nutrition” for | package entitled | CAI more  than
prevention of | “Fun with | students in the control
childhood obesity. Nutrition”. group.
- 134 students in the | -The intervention | -This program can
intervention group and | was done weekly | enhance learning
113 students in the | in the form of a | achievement in
control group. 40-50 minute | students regarding
-9 months class for 5 weeks. | childhood obesity and
nutrition knowledge.
Sangthien, The effectiveness of | -The counseling | -The reduction of
(2006). the nutrition | intervention weight-for-height  Z-

scores in the
counseling group was
significantly  greater
than in the education
group when compared
at all points from
baseline of the study
(p-value < 0.05).

-The counseling group
had

energy intake at 12

lower mean
and 24 weeks of the
study than at baseline
(p-value < 0.05).
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2.4 Gaps in the study of childhood overweight in Thailand

The overweight and obesity in children problem that is the public health
problem, it is a challenge for public health nurses to create further research on
strategies for overweight obesity prevention, in elementary school students.

The various studies related to the created the program for obesity
prevention in children by using the nutrition and physical activity program in school
but the results of the study do not sustainable. In order to overcome this limitation and
receive the best obesity control program, the researcher combine the process of
National policy or Health promoting school strategies, review literature from the
successful study and the collaboration of participants in school for resolving this
problem in overweight and obese students in elementary school.

The output and the outcome variables in this study is children’s perception
in their obesity, parent’s perception of obesity in their child, children’s and parent’s
consumption behavior, children’s and parent’s physical activities and exercise
behavior, and body fat percentage of children.

Part 3: The National Policy for Obesity in School

School is a center of children in the same community. The idea of
developing a school as the learning center has been encouraged by several
organizations and countries. The World Health Organization (WHO) advocates
positive health practices in schools believing that a child’s development should be
wholesome to include both their education and physical health. This program is called
“School for Health” which is expected that the school will be the healthy and sanitary
place for good education and work. It will be the platform to developing healthy
behavior among children and serve as a center for behavioral change. This will also
translate to improving the general health of the children’s families and communities
(WHO, 1998; cited in Ministry of Public Health, 2003).

Schools are a critical part of the social environment that shape children’s
eating and physical activity patterns. Health of children has long been a realization of
the public, and history is replete with individual and group attempt to improve their

lot. The teachers, nurses, parents and students in each school should be expected to
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identify health problems and recommend solutions to these problems. It is the health
of children that is the concern of the school’s health program, and children themselves
are the object of all health activity (Creswell, 1980).

Health Promoting School

The health promoting school in Thailand is launched health promoting
school project in 2003 by Department of Health, Ministry of Public Health. The
concept of this study was to promotion of health and well-being of student by
collaboration with the local community and engagement of parents or families to
project and participation of student by using empowerment. The health promoting
school project composes of 10 components for implement and assessment including:

1) School policy; school has to establish team, structure, and
administration for goal achievement of education. Assignment in health promoting
policy and supporting the activity from health policy to actual activities are the main
activity in this component. Moreover, establishment committees for supporting the
health promoting school come from teachers, students, parents, health service
authorities, and community representative.

2) Management in school, school has to manage the organization and
system of school for goal achievement of education. Health promoting school project,
monitoring, and evaluation of program are the activities for management in school.
Responsible persons and representative students are key persons for this component.

3) Collaboration project of school and community, school has to build the
relationship and cooperate with community. The criteria in this component include
the health project in school that come from the cooperation between school and
community, community has to participate in step of analyze the situation, planning,
implementation, evaluation, and following and adjustment. The end of program,
students and community satisfy in health program.

4) Creating environments supportive to health, school has to set the
healthy environment in school. The criteria in this component include sanitary and

healthy environment in school for reducing the accident and dengue fever in school.
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5) School health service, the aim in this component are creating the health
habit, physical and mental health in students. The criteria in this component included
health checking, monitoring in health status, and health service for students in school.

6) Health education in school, students has to receive the knowledge of
body and hand cleansing, healthy food choosing, toxic and acrostic avoidance.
Moreover, school has to health activity such as knowledge document, exhibition, and
brush teeth after school lunch meal.

7) Nutrition and safety food in school, physical and mental health in
students, students have the normal nutritional status, healthy food and 5 food
components consumption. Milk consumption in elementary student grade 1 to 6, and
ferrous supplementation in students are the criteria in this component. Moreover,
teachers teach the healthy food knowledge to students and ban the candy, soft drink,
and snack in school.

8) Exercise sports and recreation, school has to establish healthy place or
stadium and sport equipments for students and people in school and community.
Students have to physical fitness assessment for one time/semester. All students have
to pass the criteria of physical fitness. Students who do not pass physical fitness are
monitor until they can pass.

9) Providing counseling and social support, teachers have to screen and
follow the students who have the problem. They will receive the information for
solving problems from teachers. Teachers and parents can help students for solving
problems.

10) Health promotion for staff in schools, teachers and workers in school
have to health assessment one time/ year. All workers receive the healthy knowledge
for one time/week. Smokings in school and alcohol beverage are prohibited in school.
Moreover, all parties have to cooperate in healthy activity in school.

According to these criteria, most schools have participated in the project
for development their school to health promoting school. The criteria of school that
passed the health promoting school can separate to 3 levels as 1) gold level (passed
more than or equal 8 criteria), silver level (passed more than or equal 6 criteria) and 3)
copper level (passed more than or equal 4 criteria) (Department of Health, 2005).
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In 2008, Department of Health, Ministry of Public Health considered that
should be enhance the criteria of health promoting school to diamond level for
focusing on health measuring and health behaviors of students for according to
policies of the Ministry of Education.

In 2010, 60 health promoting schools were diamond level and had
sustainable activities for leading to the promotion of food and nutrition in their school
by these schools must to pass the 3 criteria and 19 indicators and pass the criteria of
goal level of health promoting schools.

DLHPS has health criteria such as sustainable health activities/project in
school, weight and high in normal linear growth, and strong nutrition policy for
obesity prevention in school (Department of Health, 2005).

In the other countries, Health promoting school has the many activities
such as Banning high fat, sugar food and beverages advertising via television in
Australia (Magnus et al., 2009). National School Lunch Program, School Breakfast
Program serve meals according to federal nutrition guidelines, Healthy Eating, Active
Communities (HEAC) and Healthy mobile vending policies in California (Tester,
Stevens, Yen, & Laraia, 2010; Woodward-Lopez et al., 2010). And the nationwide
free school fruits scheme in Norway (Bere et al., 2010). Most strategies were done to
prevent or reduce childhood obesity. The successful strategies can display in
decreasing trend of childhood overweight and obesity prevalence in Australia and
France (Olds, Tomkinson, Ferrar, & Maher, 2010; Peneau et al., 2009) and increasing
the personal skill building, parental involvement, staff family relationships and school-
community connection, and health policies in China (Wong et al., 2009). The
involvement of school food service programs by including the healthy lifestyle
education supported by parent was influencing dietary habits at school (Wanda &
Kridli, 2009).

From the research of Peungposop, Wongboonsin, & Kost, (2011) studied
schemes and barriers relating to childhood overnutrition control in Thailand. The
results found that health education and law enforcement may be the most favorable
strategies to prevent childhood overnutrition. However, reduction of childhood
overnutrition has been unsuccessful due to the lack of a national agenda on childhood

overnutrition, inadequate funding, poor quality nutritionists and health personnel, and
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poor coorperation from families, schools, and the food industry. Appropriate
childhood overnutrition control should focus on proactive strategies, us engineering of
physical facilities and technological resources strategies, and health education
strategies.

The 2009 Prince Mahidol Award International Conference which was held
during 29-30 January 2009 brought along leading public health leaders and
stakeholders from around the world to discuss high priority on global health issues and
in particular an issue on diets and public health, including summarizing findings and
proposing concrete solutions. A food and nutrition policy which addressed both
individual (such as knowledge about healthy eating behaviors and lifestyles) and
environmental factors (such as schools, food stores and restaurants, and media and
food advertisement) influencing unhealthy diet behaviors of Thai people, was strongly
recommended. Together, a need for greater collaboration, particularly between the
government and private sector, cutting through different levels of community, region,
and national was also recommended to help tackle health and nutrition problems
(Phulkerd, Pongutta, Thamarengsi, & Patcharanarumol, 2011). However, participation

of all parties was the main factors for obesity control solving (Nuchanon, 2003).

Participation

Participation is used with a human object who gathering together,
mobilizing, rallying, concentration, even uniting of people with a common purpose,
joining forces, to form a group (Hirsch, 1990). Participation increases motivation,
flexibility, and time needed to learn (Stanhope & Lancaster, 2010). Advantages of
participatory management include teamwork, improved organizational communication
and quality of work, increased effectiveness and productivity (Roussel, Swansburge,
& Swanshburg, 2006).

Cohen and Uphoff (1979) said that the participation means a process of
making decision, process and develop activity as settled project, sharing benefit
obtained from performance, follow up, and evaluate the project. There suggested that
there are many kinds of participation they have focused on four that seem to be most
important as 1) participation in decision making, 2) participation in implementation, 3)

participation in benefits, and 4) participation in evaluation.
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In addition, they still presented the relationship of participation model as
shown in Figure 2-4. This figure was started in (1) decision making that showed the
relation line or dense line (—). Decision making will has effect to implementation and
from implementation it will effect to benefits and evaluation. Meanwhile decision
making will has direct effect to benefits and evaluation as shown from dense line, at
the same time implementation and evaluation will have feedback to decision making

which shown by sprinkle line ( --).

(1) Decision making

—— Means direct effect

--- Means feedback

_________ (2) Implementation

(3) Benefits

_____________________________________________ (4) Evaluation

Figure 2-4 : The relationship of type of participation

Data from: Uphoff, N.T., Cohen, M.J., & Goldsmith, A.A. (1979). Feasibility and
application of rural development participation: A state-of the art paper rural
development committee center for intentioned studies. USA. Cornell University, 286-
338.

For the participation in school, several persons could participate in the
obesity control program such as school or teachers (they could establish the healthy
activity and bring the National school program to their students) students (they
cooperated in program) (Gleason & Dodd, 2009; Ohri-Vachaspati, Turner, &
Chaloupka, 2012; Whittemore et al., 2013) clinicians or nutritionist (they created the
program and motivated the participants to obesity treatment program) (Ohri-
Vachaspati, Turner, & Chaloupka, 2013; Skelton, Irby, Beech, & Rhodes, 2012) nurse
(they could coordinate between school and family) (Wright, Giger, Norris, & Suro,
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2012). Moreover, family and community could support the obesity intervention such
as family (they could perform the health activities with children in their home and
build relationship between children and parents) (Mager & Nowak, 2012) community
(they could promote physical activity for children after school) (London & Gurantz,
2013). Therefore, the participation helped to concerned with benefits and challenges of
the collaboration in all participants (Mfum-Mensah, 2011).

Part 4: The Embedded research design

The Embedded design is a mixed methods design that combines
quantitative and qualitative research. The Embedded design is one data set that
provides a supportive the other data types. This design gathers the both of qualitative
and quantitative data to reply a research question, to develop a program, treatment, or
intervention to examine the experimental results (Creswell, Plano Clark, Gutmann, &
Hanson, 2003).

4.1 Embedded design procedures
4.1.1 Embedded design: The Embedded design combines the
different data sets at the first design level and one data set is within a methodology

framed in the other data type as showed in A or B pattern (Figure 2-5).

QUAN Interpretation QUAL Interpretation
based on based on
» QUAN (qual) or » QUAL (quan)
qual results quan results
(A) (B)

Figure 2-5: Embedded design

4.1.2 Embedded correlational model: This model come from
concurrent nested mixed methods design. Two-phase model has the qualitative data
before or after the intervention. The researcher can order the sequential approaches of
qualitative data to explain the intervention results and follow up the outcome of the

experiences of participants. The correlational model as showed in Figure 2-6.
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QUAN
Predictors
QUAN > QUAN )
Predictors Outcome Interpretation
R based on
Ll
QUAN QUAN I(Tqual)
Predictors results

?

qual
process

Figure 2-6: Embedded Design: Embedded Correlational Model

4.1.3 Embedded Experimental Model: The Embedded
experimental research design combines the both quantitative and qualitative data by
one of the data types within the overall design. The initial of this model is created by
qualitative data that can be embedded during the intervention phase and test or
examine by qualitative process of the intervention for receiving the quantitative

outcomes as Figure 2-7.

qual ) qual
~ before — QUAN Intervention QUAN |, after
intervention premeasure | p| postmeasure intervention Interpretation
based on
o QUAN (qual)
" results
qual
during
intervention

Figure 2-7: Embedded design: Embedded Experimental Model

4.2 Strengths of the embedded design

This embedded design approach to multi-strategy research occurs when
the researcher cannot rely on either a quantitative or a qualitative method alone and
must buttress his or her findings with a method drawn from the other research strategy.
Employing multi-strategy research may dilute the research effort in any area, since

resources would need to be spread (Bryman, 2004). The advantages specific to this
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design for the data do not have sufficient time or resources to extensive quantitative
and qualitative data collection because one data type is given less priority than the
other. The researchers must specify the objective of collecting qualitative or
quantitative and they should decide the plan of study process before intervention
approaches and specify the criteria used to select the participants for the follow up data
collection (Creswell, Plano Clark, Gutmann, & Hanson, 2003).

Phase |
The existing Intervention of Interpretation
knowlleo.lge Obesity control program N Based on
analysis
g > o QT N QL QTand QL
re- . T
Phase II measure Post-measure After i
Program " Phaselll ) intervention v
developmen Implementing and program evaluation Process evaluation
t ' T . -The collaboration and
! ! ! satisfaction
QL : : : Output evaluation
Before : ; ; -Children’s perception
-Parent’s perception of
1

|
1 . . .
. 1
K 4 months > ‘ 6 months
: )\ 4 | A 4 A 4 ]

in their obesity
-The consumption
behavior of children
and parents

1

]

1

1

|

1

1 | - Focus group
' |- AIC technique
1

1

|

1

]

|

- Physical activities and

- Consumption

for obesity control

-Content Children Parents School Management -The physical activity
analysis - Perception of their - Perception of for and exercise behavior
- In-depth obesity obesity in obesity prevention of children and parents
Interview - Consumption behavior their children - School management Outcome evaluation

- Physical fitness

exercise behavior behavior - Health Ipolicy, - Nutritional status
- Physical fitness - Physical g’gg'sci;’yucngn ol - Adipocity outcome
. iti iviti T . - Body fat percentage
Nantlo_naI status actlw_tles and activities/project y Tatp g
- Adipocity outcome exercise - Food and ¢
- Body fat percentage behavior environment in school

The expected outcome: The appropriate obesity control program

-Re-assess the activities by
teachers, children and
parents

Figure 2-8 The research conceptual framework (Embedded experimental research
design), (Creswell, Plano Clark, Gutmann, & Hanson, 2003).

According to aforementioned, this study, the researcher selects the
embedded experimental research design as Figure 2-8. This study combines the both
quantitative and qualitative data by start the qualitative method in phase | and phase Il
for exploring and analysis the process and activities of obesity control program in
diamond levels health promoting school. The next process is phase Il1 for intervention
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of obesity control program development. This phase has pre and post measure for
explain the treatment results of obesity control program. The repeated measure of
dependent variables is assessed in this phase. During and after intervention has assess
the results of the obesity control program by using qualitative method. The final
results of this study are interpreted by the both quantitative and qualitative method and
re-assess the activities by participants. The expected outcome is the appropriate
obesity control program.

Independent variable Dependent variables

Output evaluation
Children:
- Children’s perception of their obesity
- Children’s consumption behavior

- Children’s physical activities and exercise

behavior
Parents:
Obesity Control - Parent’s perception of obesity in their child
Program . .

(Activity from - Parent’s consumption behavior
School, parents, - Parent’s physical activities and exercise

and students) behavior
Process
evaluation Outcome evaluation
- Collaboration Children:
- Satisfaction - Children’s physical fitness

- Children’s nutritional status of children
- Children’s adiposity outcome

- Children’s body fat percentage

Figure 2-9 Conceptual Framework
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CHAPTER I
METHODOLOGY

This chapter presents the research design and methods organized in each
phase for development of the obesity control program in elementary school students as
follows:

1. Research design
Research setting and participants
Research procedure and Data collection
Research instruments

Data analysis

S

Protection of Human Subjects

The design of this study based on mixed method design; embedded
experimental research design. The study consisted of three phases including 1) one
months in the existing knowledge analysis phase, 2) three months for the program
development phase, and 3) six months for implementing and program evaluation phase

(10 months totally). This design was briefly present as shown in Figure 3-1.

Phase I: Existing knowledge analysis

1. Research design
The design of this phase used qualitative method for study the lesson
learned, to design, analyze strategies, and means of activities of the obesity control

program from the DLHPS.
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2. Research setting and participants

The research settings in this phase were 4 DLHPSs according to criteria as
follows:

1) School A, Bangkok metropolitan

2) School B, Samutprakarn Province

3) School C, Ayutthaya Province

4) School D, Chonburi Province

In each school, the number of participants in this phase as follows: One
school director, two teachers who had responsibility in obesity control program,

students participated in obesity control program, and two food cookers in cafeteria.

3. Research procedure and Data collection

The researcher separate for 3 steps as follows:

Step I: Selecting the DLHPS

The researcher selected the example schools that outstanding of obesity
control in school. The result of implementation in DLHPS year 2010 report according
to criteria as follows: 1) School locates in central part of Thailand, Regional health
promotion center 1-4, 2) School has sustainable of the obesity control project in
school at least 3 years, 3) School has the participation in obesity control project that is
students, teachers, parents, and community, 4) School has decreasing prevalence of
overweigh and obese students by less than or equal 7% of total student in school
(according to DLHPS criteria), 5) Integration in health education, physical activity
subject and other subjects at least 1 subject, and 6) Willing to participate.

Step I1: Contact the school
The researcher contact the schools that had the criteria as assignment and

the selecting school should be willing participate.

Step I11: Collecting data
Data of selecting DLHPS was collected by using qualitative methods.
These methods include document analysis, in-depth interview, and focus group

discussion as follows:
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1) Document analysis

The researcher performed the document analysis at the first
time for study the initial data of obesity control program in DLHPS. Document
analysis came from the schools and the Ministry of Public Health. The primary study
of obesity control program in school received from the assessment of DLHPS report of
Nutrition Division, Department of Health, Ministry of Public Health. The secondary
study of obesity control program in 4 DLHPSs was studied from the health assessment
document and health project report of school.

2) In-depth interview

The objective of in-depth interview was to study the processes
of the obesity control program or project development. These methods include in-
depth interview in school directors, teachers who were responsibility in obesity control
program and food cookers in cafeteria. All data were recorded by audiotape recording.
Each session lasted approximately 45 minutes. In-depth interview guidelines consisted
of open-end question that focused on the processes of the obesity control program or
project development, the result, success factor, lessons learned, problems and barriers,
and dreams for the future. The issues of trustworthiness of the study were discussed in
terms of the criteria suggested by Lincoln and Guba (1985): credibility, dependability,
transferability, and conformability. The instruments of this method were audio
recorder and note paper.

3) Focus Group

The researcher performed interview among the students group
who were participant in obesity control program in order to increase understanding of
the process and activities of obesity control program in school. The focus group
interview used open-ended questions format. The audiotape recording was the
instrument and the period of time about 45 minutes. The focus group consisted of five
to ten participants with open-ended questions and focused on the activities in obesity
control program that the students like and succeed in weight reduction. The
instruments of this method were audio recorder, microphone name tents, marking pens,

flipchart, and note paper.
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The important step of focus group included as follows:

-Arrange chairs and table so everyone can see each other

-Take notes throughout the discussion by capture word for
word

-Listen for sentences or phrases and place quotation marks
around the statement or phrase by indicate name of speaker

-Make a sketch of the seating arrangement

-Do not participate in the discussion by control nonverbal
actions

-Brief summary content about 2 minutes of responses to the
important questions at the end of the discussion

-Invite participants for corrections in summary content

-Provide feedback on analysis (Krueger & Casey, 2000)

4. Data Analysis
The in-depth interview and focus groups were transcribed by verbatim

from audiotape for extract the contents.

Focus group

For the focus group, “Long Table Approach” of Krueger and Casey (2000)
was applied in data analysis of focus group. The instruments were used for this
method including a wild room with long table or wild the floor space, scissors, colored
marking pens, colored paper for copying the transcripts. First step do the transcripts
apart according to the questions. Write one of the focus group questions to be analyzed
on the page of colored paper. In this study, the 3 questions have divided in 3 parts or
page of colored paper. Read each quote and answer and put it on the page of colored
paper. Write the resource of answer by colored marking pens. Rearrangement for new
categories had occurred when data had new information of answer until proper the
categories. Write a descriptive summary of what each type of group said in response to
the questions. Then write a summary for each question. The next step was comparing
and contrasting. The final step was conclusion by weighting and emphasizing to give

comments or themes by consideration from frequency or the importance of content,
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specificity in the detail, emotion of participants when their answer, and extensiveness.

The report of contents from focus group was item.

In-depth interview
For the in-depth interview used the process of content analysis that
composes of preparing data, coding data, integrating data and conclusion data as

follows: (Zhang & Wildemuth, 1996).

Step 1: Prepare the data
The data were transcribed verbatim from tape recording of the in-depth

interview.

Step 2: Define the unit of analysis

The analysis unit referred to the basic unit of text to be classified during
content analysis. All unimportant words will be deleted in order to understand the
statements and transforming the sentences into a short form. A code assigned to a text

chunk of any size in relevance with research question.

Step 3: Develop categories and a coding scheme
Categories and a coding scheme derived from the data, previous related

studies, and theories.

Step 4: Test the coding scheme on a sample of text
The validation of coding scheme was developed in the early of the process.
The best test of the consistency and clarity of category definitions was coding a data

sample.

Step 5: Code all the text
When sufficient consistency has been achieved, the coding rules can be

applied to the entire corpus of text.
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Step 6: Assess the coding consistency

After coding the entire data set, had to recheck the consistency of coding.

Step 7: Draw conclusions from the coded data

This step involved making sense of the themes or categories identified, and
their properties. The activities were involved exploring the properties and dimensions
of categories, identifying relationships between categories, and testing categories

against the full range of data.

Step 8: Report methods and findings

For the study to be replicable, monitor and report the analytical procedures
and processes as completely and truthfully as possible. From the coded statements of
all interviewees can interpretation. This step, the researcher was able to extract the

contents and display the results.

5. The expected outcome

The expected outcome of this phase was the obesity control program from

the DLHPS

Phase I1: Program development

This phase was separated for 3 steps that was 1) Identifying program, 2)

Planning Program, and 3) Program validity by interpretation as follows:

1. Research design
The phase of program development was aimed at developing obesity
control program for childhood overweight base on qualitative data of DLHPS which

were the best practice in obesity control program.

2. Research Setting and participants
In this phase focused on one school which did not get health promoting

school and did not receive the highest health promoting award or diamond level, but
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this school had the obesity problem in children and willing to participate for obesity
control program development. The school was Christasongkroc School. For this part

would describe in 2 steps as follows:

Step I: Identifying program

In this step studied and synthesized the process to create the appropriate
new obesity control program for prevention childhood overweight in the selected
schools or Christasongkroc School by the researcher. The step of preparing, coding,
integrating, and conclusion data was performed in this step. The data received from
each DLHPS were described and transferred to the DLHPS for performing accuracy.
Integrative review from previous studies was combined in this obesity control

program.

Step 11: Planning Program

Research setting in this step was Christasongkroc School. The program
planning was created by the participants in this school in order to set the activities of
obesity control program by themselves. The participants in this study from
Christasongkroc School were students, teachers, and parents. They were invited for
adjusting the activities of obesity control program by conclusion from DLHPS and

previous studies. Collaboration was emphasized on this study.

Population

The populations of this step were the teachers who responsible the student
grade 1-3 in each room and school health teacher. The students in this phase were
overweight and obesity students grade 1-3 elementary school students and their
parents. From the statistic of health report in 20110f Christasongkroc School found
that the number of students was 67 and parents were 23 persons, totally 90 persons.

The number of teachers was 9 persons.

3. Research procedure and data collection
This phase, the data from obesity control program in DLHPS were
analyzed and proved by participants of Christasongkroc School. The specialists in the
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final adjusted and received the appropriate obesity control program. This phase was

separated for 3 steps as follows:

Step I: Identifying program

The data from in-depth interview including the school directors, teachers,
food cookers, and focus group with children of each school were translated by
verbatim. The process of in-depth interview composed of preparing data, coding data,
integrating data and conclusion data by the same as the contents analysis method
(Zhang & Wildemuth, 1996). The process of focus group used the “Long Table
Approach” of Krueger and Casey (2000). These data were analyzed by the researcher.
The next step of conclusion data was feedback all information to DLHPS in order to
confirm information accuracy. After completing the obesity control program from
DLHPS, the activities of obesity control program were combined with literature review

as follows:

The integrative review from previous study: The databases PubMed and
CINAHL were used in this step. The keywords of “obesity”, “overweight”, “children”,
“school”, “intervention” or “program” were selected. Inclusion criteria for this review
were: (1) English-language publication; (2) a research article evaluating form of
intervention strategy for prevention or treatment of childhood overweight or obesity;
and (3) publications between 2005 and 2012. Exclusion criteria were articles in
languages other than English, review articles and case studies.

The contents of obesity control program were combined between 4

DLHPS and literature review for completing data.

Step I1: Planning program

The aim of this step was create awareness, collaboration among participant
group and set activity for obesity prevention in children by using the obesity control
program that based on DLHPS and the review literature of success obesity control
program from the previous studies.

The group in this step separated into 3 groups as follows:

1) Students who were overweight and obesity student grade 1-3.
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2) Teachers who were responsibility in school health issue in school,
director of school, and elementary teacher grade 1-3.

3) Parents who had overweight and obese children.

The step of program planning in each group was activity in one day
workshop that increased participants understanding of childhood obesity problem.
Four main activities were done as 1) Group meeting 2) Identify problems and factor of
obesity in children 3) A-I-C technique and 4) Information and integration session.

The first step was group meeting for identify problems and factor of
obesity in children, A-I-C technique and rising awareness by create nutrition education
session. The management of program planning focused on goals setting and set of
activity by collaboration with participants. The detail of activities was described as
follows: (Smith, 1991).

1) Group meeting: All participants in each group meet in small group and
freely discuss the situation of childhood obesity problem in school from the researcher
and share their ideas about childhood obesity problem.

2) Identify problems and factor of obesity in children. The prioritize
childhood obesity risk factors.

3) The A-I-C technique consisted of six activities:

Step 1: Appreciation; sharing ideas and discussing

A1 Reality: Identifying their child’s body shape

A2 Ideal vision: Draw their child’s body shapes in the future

Step 2: Influence; identify the best development activities or project and
set their own development priorities.

I-1 Solution design: Creating activities according to their idea

[-2 Prioritization: Prioritization of the project

Step 3: Control; action plan setting flam and responsibility

C-1 Action plan: Preparation of the implementation plan

C-2 Responsibility: Identification of the responsible persons who

implement the plan.
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A-I-C technique method was a process that helped to recognize the
centrality of power relationships in development projects and encourage stakeholders
to create the activities of project.

In step I, participants could identify and present current situation, risk
factors and problems of childhood obesity. Students drew their actual body shape and
they wish in the future. They identified the best development activities and participants
and responsible person according to their idea. All participants wanted to see the
normal body shape of their children in the future.

In step II, they could adjust the activities from DLHPS and previous study
to their school. Therefore, these activities were appropriation with the context of social
and environmental school. The A-I-C technique appropriated with program
development process because the expected outcome in this phase was the obesity
control program that fit with their context.

In final or Step 3, participant could collaborate for creation and conduction
the obesity control activities in their school and home. Moreover, they could offer the
responsible persons who implement the obesity control activities.

4) Information and integration session brought from the information of
obesity control program of DLHPS from phase 2 (step 1) to group participants. The of
obesity control activities from A-I-C technique integrated with obesity control program
from DLHPS and the review literature of successful obesity control program from the
previous study by participants. The obesity control activities were applied by
participants who can adjust the program for appropriation with the context of social
and environmental school.

Therefore, the obesity control program was applied by the 3 resources. The
first was DLHPS. The second was review literature and the final resource was

participants in selected school or Christasongkroc School.

Step I11: Program validity

Obesity control program was examined by 3 specialists from 1)
Department of Nutrition, Faculty of Public health, Mahidol University, 2) Institute of
Nutrition, Mahidol University, and 3) Health education Division, Department of

Physical education, Srinakharinwirot University.
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For the questionnaire of obesity control program was checked by the
specialist for suitable program. This program was proved by 5 specialists from 1)
Nutrition Division, Department of Health, Ministry of Public Health, 2) Bureau of
Sport Science, Department of Physical Education, Ministry of Tourism and Sports, 3)
Department of Nutrition, Faculty of Public health, Mahidol University, 4) Department
of Physiology, Faculty of Science, Mahidol University, and 5) Institute for population

and social research, Mahidol University.

4. Research Instruments
In this phase of conclusion data that came from the process of content

analysis guideline and A-I-C technique guideline by the researcher.

5. Data Analysis

This phase the research brought the data from phase I (step 3) to analyze in
phase II (step 1). The researcher used Qualitative data analysis from content analysis,
in-depth interview, focus group by using tape records of interviews were transcribed

verbatim for extract the contents.

6. The expected outcome

The outcome of this step was the appropriation of obesity control program
such as activities of obesity program and manual of nutrition education for students,
parents, and food cookers.

The manual of obesity control program and questionnaires from specialists
that was ready to use in the next step or phase III Implementing and evaluation

program.
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Phase I11: Implementing and Program Evaluation

1. Research design

This phase was quasi- experimental study to examination and evaluating
obesity control program for checking effectiveness and efficiency of program in a
sample school and control school. This phase composed of two steps as 1)
implementation, and 2) program evaluation. The program evaluation was separated

for 3 steps as process evaluation, output evaluation and outcome evaluation.

2. Research Setting and participants

Students:

Christasongkroc School was selected by researcher for experimental
school and Malasawanpittaya School was control school because it had the appropriate

criteria.

Sample size

The sample size in this phase calculated from the power analysis. The
power analysis helped estimating either the likelihood of committing a Type II error or
sample size requirements (Polit & Beck, 2006). The power analysis represents a
method for reducing the risk of Type II errors. In performing a power analysis, there
are four components, at least three of which must be known to or estimated by the
researcher; power analysis solves for the fourth component. The four majors are as
follows: (Polit & Hungler, 1987).

n = The sample size
I = The difference between the population means, divided by the population
standard deviation = 0.80

From the equation of r = X 1- Yz =0.80
SD

X 1= The means of the perceived benefits of dietary in intervention group

=48.96
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X , = The means of the perceived benefits of dietary in control group=48.56
SD = The sample standard deviation = 0.5

From the study of Health Schools-Healthy Kids: A controlled evaluation of
a comprehensive universal eating disorder prevention program (Tanwattana, 2007).

1-B = Power or the probability of rejecting the null hypothesis, when f is
the probability of Type II errors (wrongly accepting a false null hypothesis) = 0.80

o = Type I errors (wrongly rejecting a true null hypothesis) =0.05

From the samples size requirements table, the o of 0.05 and power of 0.80,
the sample sizes needed in this study are 25 subjects per group.

Therefore, the sample sizes of overweight and obesity students in 1-3
elementary were 25 personals. However, the sample sizes of this study were increased
about 10% to be 28 personals per group to allow for any possibly uncompleted
responses.

In this case, the every overweight student and their parents in school were
willing to participate. Therefore, the sample size involved the program by more than
the calculation of sample size that was 40 persons in experimental group and 44
persons in control group including their parents.

For the control group, the researcher selected the students in
Malasawanpittaya School because this school had the same as criteria of
Christasongkroc School such as gender age and nutritional status.

The obese children was measured their weight by weight scale balance and
their high by tape measure. Child nutritional status was categorized using the standard
gender specific growth chart weight-for-height ratio for Thai reference 1 day-19 years
of age, Ministry of Public Health (MOPH, 1999).

Teachers:

Eight teachers who participated in this group came from teacher of main
subject who taught in grade 1-3 including the 1) Mathematics, 2) Thai language, 3)
English language, 4) Arts, 5) Social, 6) Science, 7) Health education and physical, and
8) Home working and technology. And one teacher who participated in this group

was school health teacher. Totally of teacher in group meeting was 9 persons.
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3. Research procedure and data collection
The experimental school was performed the obesity control program that
difference from the control school because this school did not receive the any program.

The data collection in this part focused on the experimental school as follows:

Step I: Implementation
The process of program was adjusted from the DLHPS, the literature
review of successful obesity control program from the previous study, and the
collaboration with students, parents, and teachers in selected school. The activities of
obesity control program had eight activities as follows:
1. Nutrition education for students, parents and food cookers
. Healthy food for students
. Teachers meeting for integrative the nutrition contents to all subjects

. Nutrition physical activity, perceptions and physical fitness assessment

2
3
4
5. Plant the vegetables at home
6. Healthy day/ healthy corner
7. Newsletter for parents

8

. Exercise in the morning for students

Step Il: Program evaluation

In this phase, the program evaluation of obesity control program in the
experimental and control school was 3 times; 1) before program intervention (Time 1), during
program intervention (Time 2), and immediately after program intervention (Time 3).

The outcomes of program evaluation were as follows:

Output evaluation
- The perception of obesity, consumption behavior, physical

activities/exercise behavior in children and parents.

Outcome evaluation
- The physical fitness, nutritional status, adiposity outcome, and

body fat percentage in children
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4. Research Instruments

4.1 The questionnaire of general characteristic data of
children and parents

For children: This part consisted date of birth, education,
weight and height and the thinking of their shape.

For parents: This part consisted of the relationship between

student and parent, age, weight and height, education and occupation.

4.2 The questionnaire of the perception of obesity in
children and parents

The perceived health status questionnaire was translated from
General Health Perception Battery (Brook et al., 1979). This questionnaire consisted of
6 dimensions, which were prior health, current health, health outlook, resistance and
susceptibility to illness, health worry and concern, and sickness orientation. The total

of 6 items and 12 items in children and parents were included in the questionnaire as

follows:

Items Children Parents
Prior health 1 item 2 items
Current health 1 item 2 items
Health outlook 1 item 2 items
Resistance and susceptibility to illness 1 item 2 items
Health worry and concern 1 item 2 items
Sickness orientation 1 item 2 items

The statements in this questionnaire had both positive and
negative directions. The positive direction per negative direction of children was 3 per
3 and parents were 6 per 6, respectively.

Each item was accompanied by three-response choices: agree,
don’t know and disagree. The meanings of the corresponding choices are as follows:

Agree means the respondent strongly agreed with the

statement.
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Responses
Agree
Don’t sure

Disagree
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Don’t know means the respondent did not know about the

Disagree means the respondent strongly disagreed with the

Criteria for scoring are as follows:

Score for positive direction ~ Score for negative direction

3 1
2 2
1 3

For children: The obtained score of the perceived health status

questionnaire were categorized into 3 different levels (agree, don’t sure, and disagree)

by maximum minus minimum score divided by 3. This presents the level of

respondent’s health perception of their obesity as following:

6-9  poor level
10-13 moderate level
14-18 good level

For Parents: The obtained score of the perceived health status

questionnaire was categorized into 4 different levels (strongly agree, agree, don’t sure

and disagree) by maximum minus minimum score divided by 3. This presents the level

of respondent’s health perception of their obesity as following:

formula:

12-23 poor level
24-35 moderate level
36-48 good level

The interval scale of each level could calculate from this

= Max — Min
3

The perception of obesity in children and parents questionnaire

was developed by the 5 specialists for the content validity, language, and sequences of

the questions checking including the providing suggestions for improvement. These

questionnaires were examine content validity from 5 expertise Content validity index

was 0.97. Then, the questionnaires were piloted with 30 student and parent families at
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a school similar to the study setting to check the consistency and reliability in
answering questions. The Cronbach’s alpha was calculated to test internal consistency
in pilot study. The Cronbach’s alpha coefficients for perception of obesity in children
and parents were 0.74 and 0.79, respectively.

4.3  The consumption behavior of children and parents

This study used the dietary intake record of Three day food
record instruments for assessment the children’s food consumption patterns. The
children and parents recorded 24-hours-recall for 3 days in 2 weekdays (working day)
and 1 weekend day (holiday) for estimation the calories of food per day.

For children:

The questionnaires of children’s consumption included
frequency of meal consumption, type and frequency of food consumption as follows:
sweet food (Thai dessert, bakery, candy, chocolate), fast and fat food, fruits juice and
soft drink, and fruits. The food pictures are used in this part. These variables were
measured as three day food record in 1 weekend day and 2 weekdays by 24 hour recall
for estimation the calories of food per day. The questionnaires of children’s
consumption as follows:

Part 1: The frequency of meal consumption

Part 2: The type and frequency of snack or food between meals
consumption per week.

The type of snack or food between meals included the popular
food consumption in children as follows: sweet food (Thai dessert, bakery, candy,
chocolate), fast and fat food, fruits juice, soft drink, and fruits.

Part 3: Three day food record for children in school (24-hour
recall)

For parents:

The questionnaires of consumption included the parent and
children eating behavior. The questionnaires as follows:

Part 1: The food consumption of their children

Part 2: Three day food record for parents and children (24-hour

recall)
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4.4 The physical activities and exercise behavior of
children and parents

The researcher developed this part and modified the
assessment of energy expenditure of Bouchard three-day physical activity record
(Bouchard et al., 1983; Pereira, FitzGerald, & Gregg, 1997). Test- retest reliability of
questionnaire in adult and children was 0.97 and 0.91, respectively (Bouchard et al.,
1983; Pereira, FitzGerald, & Gregg, 1997).

Nine activity groups were lying down, seated, standing; light
activity, moderate activities, light manual work, light sport or leisure activities,
moderate manual work, moderate sport or leisure activities, and intense sport and
manual work. The physical activities were computed as follows:

1) The approximate energy expenditure

The energy expenditure was calculated from each activity as

shown in the table 3-1.

Table 3-1: The category of activity and approximate energy expenditure for analyze

the energy expenditure of participants

Approximate
o Example of activity for energy
Category of activities )
each category expenditure

(kcal/kg./15mins.)

1.Lying down Sleeping, resting in bed 0.26

2.Seated Listening in class, eating, 0.38
writing by hand or typing,
Reading, listening to the radio
or TV, taking a bath

3.Standing; light activity Washing oneself, shaving, 0.57
combing hair, dusting, cooking

4.Moderate activities Getting dressed, Taking a 0.70
shower, driving a car, taking a

walk (strolling)
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Table 3-1: The category of activity and approximate energy expenditure for analyze

the energy expenditure of participants (cont.)

Approximate

o Example of activity for energy
Category of activities )
each category expenditure

(kcal/kg./15mins.)

5.Light manual work Sweeping, quick walking, 0.83
sweeping, painter
6. Light sport or Volleyball, table tennis, golf, 1.20
leisure activities sailing, cycling
7.Moderate manual work Plantation work, loading bags 1.40
or boxes
8.Moderate sport or Badminton, dancing, tennis, 1.0
leisure activities jogging, swimming
9.Intense sport and Running in a race, boxing, 1.95
manual work basketball, football

2)  Time for physical activity.

Duration of time of physical activity has 5 stages / wk as

follows:
<15 minutes 1 point
15-30 minutes 2 points
31-45 minutes 3 points
46 — 60 minutes 4 points
60 —75 minutes 5 points
....... minutes According to the period of time

3)  Energy expenditure of physical activity compute from
Energy expenditure = Energy x Weight X Time
Energy = energy expenditure of activity/kg./15 mins.
Weight = body weight of individual subject
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the frequency of 15- mins. periods of time

70 kgs. parent had type and duration of physical activity and exercise /day

Table 3-2: The example of activity and approximate energy expenditure

Duration Activities/exercise Duration Activities/exercise
10.30 pm.- Sleep 12.00-12.15 pm. Walking back and forth
06.00 am. 12.45-1.00 pm.  to lunch.
06.00-07.00 am.  Cooking (30 mins.) 12.15-12.45 pm. Lunch

07.00-07.30 am.

07.30-08.30 am.

4.00-5.00 pm.

08.30-12.00 am.

1.00-4.00 pm.

Breakfast (15 mins.)

Wash the dish
(15mins.)
Bath, Dress

Driving to work
and drive back
home

Work Please

specify ...office...

5.00-7.00 pm.

7.00 -8.30 pm.

8.30-10.30 pm.

Cooking, (30 mins.)
Dinner, (15 mins.)

Wash the dish (15 mins.)
Teaching the

homework’s children

Watching television,

Bath (15 mins.)

Entering data: The Bouchard three day physical activity records

n x Energy/ n x Energy/
Activities 15-mins.  Kg/15mins.  Activities 15-mins. Kg/15mins.
periods periods

Sleep 34 0.26 Driving 8 0.70
Cooking 4 0.57 Work(typing) 26 0.38
Breakfast, 4 0.38 Walking 2 0.70
Lunch, Dinner

Wash the dish 2 0.83 Teaching the 6 0.38

homework’s children
Bath, Dress 2 0.70 Watching television 7 0.38




Fac. of Grad. Studies, Mahidol Univ. Dr.P.H./ 63

Example: Energy expenditure = Energy X Weight X Times
0.26 kcal/kg/15 mins. X 34 15-mins. periods= 8.84 kcal/kg
0.38 kcal/kg/15 mins. x 43 15-mins. periods= 16.34 kcal/kg
0.57 kcal/kg/15 mins.X 4 15-mins. periods= 2.28 kcal’kg
0.70 kcal/kg/15 mins. X 12 15-mins. periods= 8.4 kcal’kg
Total = 35.86 kcal/kg expended for Day 1
Weight of individual = 70 ->| 35.86 kcal/kg x 70 kg = 2,510 kcal expended for Day 1

The collected data of consumption behavior, physical activities
and exercise behavior of children and parents were rechecked and prepared for analysis
by the investigator.

The physical fitness of children

The physical fitness of children was measured by Sports
Authority of Thailand Simplified Physical Fitness Test, SATST for test the basic
physical performance of people over 7 years old. The physical fitness included the
speed, muscle power, muscle strength, muscle endurance, agility, flexibility and
general endurance. The participants were assessed by 5 activities including; push-ups,
sit and reach, standing broad jump, and zig-zag run. (Division of Sport Science, 2011).

4.5 The waist circumference

The waist circumference had proved to be a useful tool for
assessing risk for obesity and related disease and a well-known predictor of abdominal.
Waist circumference could show to correlate with fat mass at intra-abdominal. The
measurement process was done according to the National Heart, Lung, and Blood
Institute (NHLBI) report on obesity (NHLBI, 1998; NHLBI, 2000). Two persons of
the researcher team measure waist circumference in children at the privately screened
area, the child were asked to stand erect on both feet, lower the pants or skirt to the hip
and pulled up the shirt. One person of the researcher team stand in front of the subject
and the second person stood behind and to the right of the subject and palpated the hip
area to locate the right ileum. Using a nonpermanent marker, the researcher team drew
a horizontal line just above the uppermost lateral border of the right ilium at the
midaxillary line of the body. The researcher team placed the measuring tape around the

trunk in a horizontal plane at the level marked. The tape was parallel to the floor, and
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snug by did not compress the skin. The measurement made at the end of normal
expiration.

4.6 The Triceps and Subscapular Skinfolds

The triceps and subscapular skinfolds measured three times and
averaged. Skinfolds were measured in children on the right side of the body using
skinfold caliper. The caliper was borrowed from the Sport Science Bureau,
Department of Physical Education, Ministry of Tourism and Sports. The type of
skinfold caliper was Lange Skinfold Caliper that was manufactured by Beta
Technology Inc. This has widely used in schools, colleges and fitness centers because
it easy-to-read scale permits reading up to 60 mm and accurate to +/- 1 mm.

Triceps skinfolds measured between acromion of scapular bone
and olecranon process of ulnar bone. The subscapular skinfold measured 1 cm. inferior
to the inferior angle of the scapular. The triceps site was determined by using a tape
measure to locate the midpoint between the acromion of scapular bone and olecranon
process of ulnar with the elbow bent 90 degrees. The subscapular measurement took
diagonally 1 cm. below the scapular at inferior angle, following the natural fold of the
skin (NCHS, 1987).

The researcher team was trained to mark the skin with a
nonpermanent marker, and gently grasped the skin and underlying subcutaneous
adipose tissue between students left thumb and index finger. The skinfold was held
with the thumb and forefinger 2.0 cms. above where the measurement, and the calipers
jaws was placed perpendicular to the length of the fold. The skinfold was measured to
the nearest 0.1 mm. while the fingers continue to hold the skinfold. The actual
measurement of the caliper read about 3 seconds after the caliper tension was released
and called to the recorder.

4.7 Weight and Height

Weight was measured without shoes to the nearest 0.1
kilogram. The weighing apparatus would calibrate before measurement. Height was
measured without shoes. Weight and height measurement was measured in students
about twice and averaged for recording. To ensure reliability, the researcher team was
trained and tested for reliability prior to each data collection, by determining

correlations when measuring skinfolds on the same subjects.
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The triceps skinfolds, subscapular, weight, height, and waist
circumference measurement were performed in a private room and averaged according
to the National health and Nutrition Examination survey procedures (Najjar et al.,
1987).

4.8 The body fat percentage

The body fat percentage was measured by skinfold caliper and
tape for skinfold thickness measurement. Percentage of body fat was calculated with
use of the equation of Tricep Skinfold Thickness (TSF) measurements from Dezenberg
etal., (1999).

The equation is [(0.342 x Weight)+(0.256XTriceps)+(0.837xSex) ] - 7.388 x 100
Weight

Remark: Sex is 1 for male and 2 for female.

4.9 School management assessment

This process performed in the phase III (step 3) or Evaluation
outcome.

The contents of question composed of the beneficial of the
program, the activities or policy in the future, the responsible person in program, the
sustainable of program and lesson learned in study. The in-depth interview of school
director, teachers, food cookers, parents and the focus group discussion of students

was conducted.

5. Data Analysis

This phase used both the quantitative and qualitative method. The
qualitative method used in-depth interview and focus group discussion.

The quantitative method was analyzed by using statistical procedures as
follows:

1) The dietary intake per day was analyzed the average by the nutrition
calculates program, INMUCAL, Institute of Nutrition, Mahidol University.

2) Descriptive of demographic information, baseline characteristics,
nutritional status, respondent’s perception of their obesity, type, frequency and calories
of dietary intake per day, the carbohydrate-protein-fat of dietary intake per day, energy
expenditure of physical activity and exercise per day, physical fitness and body fat
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percentage and waist circumference of children were analyzed by frequency, percent,
mean + standard deviation.

3) Examination the outcome of program in each time of the respondent’s
perception of their obesity, calories of dietary intake, energy expenditure of physical
activity and exercise per day, and body fat percentage of children were repeated

measures analysis in experimental group and control group.

6. The Protection of Human Subjects

Protection of human subjects was approved by Institutional Review Board
(IRB) No. 2012-100 of Faculty of Public health, Mahidol University. The DLHPS was
identified by researcher. The obese children in grade 1-3 of elementary students were
eligible by research and teachers. The parents of student received a letter inviting for
participant in the research study. The participants were invited to activity at school.
The participants were asked to sign in informed consent form. If participants wanted to
discontinue, the research project could allow discontinuing for the research anytime,

without any prejudice.
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CHAPTER IV
RESULTS

This research based on mixed method design; embedded experimental
research design and has the objective to analyze strategies, and means of activities in
obesity control program from the DLHPS and to develop and test the new program
with participation from school, students, and parents. The research results were

presented in three major parts as follows:

Part I: Existing knowledge analysis
1. Background characteristics of the participants
2. The results of the qualitative study
3. The activities from review literature to the obesity control
program
Part I1: Program development
1. The participants’ cooperation
2. The program of the obesity control program in elementary
school student
Part I11: Implementing and Program evaluation
1. The evaluation of the participation in obesity control
program
2. The opinion after completing the obesity control program

3. The effectiveness of obesity control program
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Four DLHPS areas were selected by purposive sampling that were the

setting school located in central part of Thailand, school had obesity prevention

project at least 3 years consecutively, nutrition content was integrated in nutrition

education, physical activity subject and other subjects at least 1 subject, and school

had the willingness to participate. The content of school A, B, C, and D was concluded

and shower in Table 4-1 as follows:

Table 4-1 General data of DLHPS (n=4)

Outstanding

The key success factors

The sustainable

DLHPS activities development
-The low -The health promoting school -The generalization
sweet beverage policy and the best planning to the other schools,

A from herbs and -The cooperation of all parties and communities
fruits such as school director, teachers, -The  assessment,

students, parents, health follow, and
authorities, and community evaluation in the
obesity control
program
-The healthy -The intention of teachers for -The school
food activities creation development to

B consumption -The participation of all parties Asian for  role

for health such as school director, teachers, model about health

students, parents, communities,
government sectors, and private
sectors helped to succeed in all

activities

promoting school
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Table 4-1 General data of DLHPS (n=4) (cont.)

Results / 70

Outstanding

The sustainable

DLHPS The successful factors
activities development
-The healthy -The school directors -The curriculum
activities  project emphasized on the health development for
C for obesity solving  promoting in school health promoting
-The exercise in -The participation from school
the morning parents communities, -Home visit in
-The healthy food government sectors, and students for 2 times/
for obese students  private sectors semester
-The teamwork and -Healthy projects
teacher’s awareness in creation in school
health of students in school
-The  vegetables -The integration of healthy  -Healthy corner and
consumption content to all subjects healthy radio in
D project -The participation among school
-The read smart school, home, and
and eat smart community
project -The focusing on the
-The integration healthy
about obesity problem solving in school
control  contents

into all subject

1) The background characteristics of the participants

The participants were 4 school directors, 8 teachers, 6 school food cookers,
and 36 students. For the characteristics of 4 school directors, the results found that
average age of school directors was 55.2 years old. Two out of four persons were age
61-70 years old. Most school directors had the period of time for this position about

11-20 years. The average time was 17.7 + 13.0 years. Moreover, third of four had
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period of time for participation in health promoting school was 6-10 years. The
average time was 7.0 £+ 2.0 years.

Table 4-2 General characteristics of teachers (n=8)

General characteristics Number
Age (Years)
21-30
31-40
41-50
51-60
Min, Max 28,52
Mean 39.0+9.6

) S~

Period of time for this position (Years)

1-10 4
11-20 3
21-30 0
31-40 1
Min, Max 3,33
Mean 13.2 £9.9
Period of time for participation in health
Promoting school (Years)
1-5 5
6-10 3
Min, Max 3,8
Mean 5.2 +2.0

From Table 4-2, most samples of teachers were age 31-40 years old. An
average age was 39.0 years old. About half period of time for this position was 1-10
years. Most samples of teachers had the period of time for participation in health
promoting school about 1-5 years.
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Table 4-3 General characteristics of food cookers (n=6)

General characteristics Number
Age (Years)

21-30 1

31-40 2

41-50 3
Min, Max 25,49

Mean 38.5%9.7

Period of time for this position (Years)

1-10 4
11-20 2
Min, Max 1,18
Mean 6.6 +6.8
Period of time for participation in health Promoting school (Years)
1-5 3
6-10 3
Min, Max 1,8
Mean 5.2 +2.0

From Table 4-3, about half samples of food cookers were age 41-50 years
old. An average age was 38.5 years old. Most period of time for this position was 1-10
years. The period of time for participation in health promoting school was 1-5 years
and 6-10 years.

From Table 4-4, most samples of students were age 10 years old. An
average age was 10.7 years old. Most students were girl. The education level was
between Grade 3-7 and most of them were study in Grade 6.
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Table 4-4 General characteristics of students (n=36)

General characteristics Number %
Age (Years)

8 2 55
9 1 2.8
10 14 38.9
11 7 19.4
12 11 30.6
13 1 2.8
Min, Max 8,13
Mean 10.7+1.1
Sex
Boy 8 22.2
Girl 28 77.8
Education level
Grade 3 2 55
Grade 4 6 16.7
Grade 5 6 16.7
Grade 6 16 44.4
Grade 7 6 16.7

According to the results of 4 DLHPSs, the participants in this period had
the experience for involving the obesity control program. Most of school directors had
the time for this position was 11-20 years and the time for participation in health
promoting school was 6-10 years. Including the cooperative team or teacher and food
cooker team had the experience in this project about 1-10 years. Most of students were
age 10 years old, and most of them were study in grade 6 therefore they could reply
the complete questions. This content of obesity control program from these groups

was the role model and lesson learned to conduct the appropriate program.
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2) The results of the qualitative study

According to the in-depth interview with school directors, teacher, and
food cookers, and focus group discussions in students at 4 DLHPSs, the question of in-
depth interview and focus group discussions were 14 and 3 items, respectively. The
answer of result could separate many categories by including the activity of obesity
control program in school.

The results of the interview were separated 4 groups that included the 1)
school; school director and food cookers, 2) teachers, 3) parents, and 4) students as

follows:

Group 1: School
In the school group, the school director and food cookers were included in
this group because they were the main content of obesity control program in school.

The component of content included 7 categories.

1: The initiation of the obesity control program in school

The initiation of the overweight control project in school was the policy of
health promoting school and the increasing of overweight in students including the
health of students that referred to the score of students as follows.

1.1. The policy of health promoting school

The first reason in three of four schools had created the health
promotion policy in school according to the health promoting school policy for 5 - 9
years ago. For example, a school director said “This school had received the copper
level health promoting school since 2004 or the school had established. In the years
later, we could get the gold level health promoting school.”” (School director A)

“This school was established for 62 years and had joined the
health promoting school in 2008. At that year, we got the goal level health promoting
school and received the DLHPS in the next 2 years.” (School director C)

1.2. The health of students about the obesity in students

One out of four schools had the reason for creation the health
promoting school that was the obese student increasing. For example, a school director

said “We had the problem of the student’s health that came from the obesity in
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students. The problem was the obesity in children about 17 % (HPS criteria should not
exceed 7 %) therefore we concerned with the health of children from obesity and
decided health promoting school participation.” (School director B)

The result of student health especially the obesity in students referred to
the score of students. For example, a school director said “The first time that we
performed this program. We observed the obese students were not improved in the
academic achievement score. They were the lowest score group and less enthusiastic,
so we thought that obesity was the cause of these things. It was the beginning of the
project. We controlled the eating and exercise behavior. After that, they had the better
score. They started to learn and read the book. They play sport and they were not fat.
Although this result was not 100%, it could move up in positive way.” (School director
A)

2: Process of project management and control overweight in school

The starting of project management process was set from all sectors of the
committees for working in health promotion school such as school director or
administrators, teachers, parent representatives, student representatives, food cooker
representatives, and public health officers.

A school director said ““In each activity had committee about 6-7 people
for responsibility. I couldn’t do it by my own.” (School directors C)

A school director said “This school had committee for health promoting
school. The department of health had the health promoting school policy and created
the gold, silver, copper, and DLHPS. The board of directors came from all parties.
For this school, we had the committee 15 persons that included the teachers, parents
and student representatives, food cookers and health officer in district level. The
school health teacher was the main activity person. Health promoting school had 10
components such as the first component about policy. Each component had a sub-
project that had the responsible person. We monitored the project for 1 time per
semester around July to August. The head of committee was the assistant director of
school. She appointed the teacher who responsible the project and asked the result of
project that could do it according to plan or not, therefore, we had to follow up.”
(School director A)
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From this content showed that the school health teacher was the main
activity person. School health teachers were a very important role because they were a
key person in the project activity and health in school. They shared responsibility for
the implementation of each activity to the other teachers in school to work as a team
for healthy activity and follow up the activity of projects in the period of appropriate
time. The goal of this work was to achieve the mission and policies of school’s
strategic plan. All schools had the same process as the Figure 4-1.

School director *

=
~~

School committee of health promoting school
1T
The 1of 10 components of health promoting school

J J

c: Project Project

0 J 4 J

Sub-Project Sub-Project Sub-Project Sub-Project

Activity Activity Activity Activity Activity Activity

Figure 4-1: Represent the plan of operation of health project in school

School health
teacher

3: The activity of obesity control program in DLHPS

All school had the many activities for obesity control program. All
activities participated from all sections of school director, teachers, students, parents
and food cookers. The example of activities that was nutrition education, integrating
content of obesity prevention in all subjects, the message sending to parents for giving
the knowledge at home, launch the healthy school lunch by emphasis on vegetables
eating, exercise in the morning and the appropriate time. All activities were divided by
3 activity groups as 1) build awareness of the overweight students, 2) the healthy food

in school, and 3) the exercise and sport for health.
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3.1 Build awareness of the overweight students

3.1.1 Integrated obesity control content into
each subject

Three of four schools integrated healthy content in
some subject that was the basic of occupation and nutrition education subject as a
school director said ““Most subjects that we integrated that was basic of occupation
and nutrition education subject because of these subjects easier than other subjects.
The basic of occupation subject used cooking food and benefit of vegetables.”” (School
director C)

Only one school could integrate healthy content in
all subjects as a school director said “We integrated obesity control content into each
subject. Before we had integrated this content into all subjects, we discussed in our
team. We integrated core content especially healthy food or nutrition into all subjects.
Example, English subject used a healthy food in English name, Thai language subject
used the caption and mind mapping, Science subject used nutrition label, Art subject
used draw and paint fruits and vegetables picture, and nutrition education subject
used the benefit and disadvantage of obesity in children.”” (School director D)

3.1.2 Provide the healthy knowledge to parents
and students

This activity was conducted for parent and student
group.

The activity for the parents, three of four schools
appointed the parents in the first day of semester. The parents would receive the
information about the obesity in children and strategy of activities that should do in
school and home as a school director said “We invited the parents for meeting in the
first day of semester. The issues of activities such as the cause of obesity in children,
the obesity prevention, and the impact of obesity on children were presented in that
day by doctor who expert in obesity in children. Therefore, the parents could
understand and participate with school.” (School director B)

Only one school sent the information via letter to
parents. The parents could receive the health information and activities that school

conducted with students as a school director said “We gave the information letter or
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newsletter to parents for 1 time per month. In this information letter, we had the work
sheet for student. They could read, reply, and paint the picture in worksheet. Students
could analyze and summarized content in worksheet. The parents had to sign after
students finish the worksheet. All parents concerned about healthy contents that we
created for students.” (School director A)

The activity for the students, only one school had
the healthy day for put the healthy information to students and two schools had the
healthy corner in school.

A school director said “We set the exhibition in
school. Students could participate in this activity. We had the healthy corner which
our help to create. Knowledge board, questions for answer, posters, and brochures
were instruments for obesity controlling.”” (School director A)

A school director said “We built the healthy corner
similar to the exhibition and we put the knowledge of obesity and healthy food in the
subject for integration in all subjects.” (School director D)

3.2 The healthy food in school

Schools had many activities for controlling obesity
in students. The activities were healthy food such as low sugar, fat, and salt food in
cafeteria, eradication the seasonings from cafeteria, emphasize on vegetables and fruits
eating in school lunch, vegetables planting in school, and lunch food separation
between normal student group and overweight student group. The healthy food in
school was described as follows:

3.2.1 Low sugar, fat, and salt food in cafeteria

All schools launched to have low sugar, fat, and
salt food in cafeteria for decreasing of obese student and other diseases that associated
with unhealthy food as a food cooker said “We had the nutrition teacher to control the
food cooker. We could control the food in cafeteria according to healthy food
strategy.” (Food cooker C1)

Three of four schools had vegetables, herbs and
fruits juice by sugar reducing. The formula of herbal and fruits juice was water 10

liters per sugar 1 kilogram as health promoting school criteria. A food cooker said
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“This school didn’t have the carbonated drinks for sale. We had the vegetables, herbs
and fruits juice with low sugar. The price was 5-10 baht.” (Food cooker A)

3.2.2 Not providing the seasonings in cafeteria

All schools got rid of the seasonings from cafeteria
for reducing the amount of sugar from food of students.

A food cooker said “In the past, students would
add more the seasoning in their food about 2 table spoons of sugar. Our students were
sweet addiction behavior, so they would receive more energy per day. When we
collaborated in this project, I consulted in this point with teachers. I did not provide
the seasonings in cafeteria and cooked by delicious flavor. I told the student who had
to add seasonings to noodle that if you eat too sweet, you will have overweight,
student believed me.” (Food cooker B1)

A food cooker said “This school didn’t have the
seasonings in cafeteria because we cooked for delicious food.”” (Food cooker A1)

Moreover the healthy food strategy of low sugar,
fat, and salty food in cafeteria, not providing the seasonings in cafeteria, the other
strategies such as emphasize on vegetables and fruits eating in school lunch,
vegetables planting in school, and lunch food separation between normal student
group and overweight student group were performed in the obesity control program by
the detail of these activities would depict in teacher group session.

3.3 The exercise and sport for health

All schools had the exercise and sport activities for general and
overweight students as follows:

For the general students, all schools had the activities for
controlling obesity in students.

3.3.1 Exercise after national anthem in the
morning

All schools had morning exercise after national
anthem.

A school director said “We had exercise every

morning since kindergarten level to grade 6 about 15 minutes per day.”
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A school director said “In the morning, we had
morning activity. The students would exercise by using Navi music. The preschool
students and elementary-middle school were different in pattern of exercise. Duration
of time was 10 minutes. The teaching of physical education subject was 1 hour which
focused on exercise.”” A school director said “We had exercise in every morning. The
exercise would use shoulder, foot, and knee rotation with music about 5 minutes.”
(School director C)

For the overweight students, one of four schools
had the activities for controlling obesity in students.

A school director said “The core method of
maintain student weight was diet and exercise. So, our school had exercise every
morning. Overweight students could more exercise than regular exercise both of
school and their home.” (School director B)

3.3.2 Exercise during the lunch time

One of four schools had the time for exercise in the
lunch time after the students eating. General students could play the sport and exercise
in school.

For the detail of this activity would present in
teacher group session.

3.3.3 Exercise after school at school and their
home

One of four schools had the activities for students
who interested in exercise and special sport. This activity was including in both of
general students and overweight students group. The exercise activities in the evening
or after study in school helped to support overweight students. This student group
could exercise in sport hour or wait for parents picking up them to home.

A school director said ““For childhood obesity
project, we had the time after school. Overweight students would exercise on Monday,
Wednesday, and Friday at school. The homes of most students didn’t have area for
exercise. Therefore, they had to exercise about 2 hours through 5.00 pm. for waiting
their parent picking up. Obese children didn’t like enforcement. We would open choice

for exercise. Some student liked badminton. They would prepare the equipment of
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sport for playing in school.”” (School director B) For the details of exercise after

school at their home would present in teacher group session.

4: The barrier of the obesity control program

For school directors, all schools had the problems and barriers. The
problem that occurred with school director by happen in the first period such as
parents didn’t understand with healthy food in school, students couldn’t eat vegetables
because they liked to eat snack, carbonated drink, sweet and fat food. The workers
confused about the criteria of DLHPS that was one of the problem of program
creation.

4.1 Parent did not get involve in school activities

The problem from parents was the important thing that effect
to activity of project. The changing of healthy food in school had the big problem of
students and parents all school. All schools could find the method of remedy the
problem by using the effective management.

A school director said “The problems occurred in
kindergarten’s parents. They put the snack in school bag. They told me that their
children might hungry when they finished class in the evening. The strategy was snack
searching in school bags. After we told the reason, they didn’t do it and understood
us.” (School director D)

The strategy of all schools used the resolving problem as
follows.

A director of school said “For parents, | invited the public
health authority to describe about danger of obesity in children and healthy, unhealthy
food about 1 time per semester.” (School director C)

4.2 Students avoided eating vegetables and healthy food
consumption

Major problem among students was avoiding the vegetables
and healthy food consumption in students. The problem of children included the
students reject to eat healthy food especially vegetables in their meal and vegetables,
fruits and herbs juice with low sugar. Including the problem of students couldn’t

reduce the consumption of snack, carbonated drink, sweet food and fat food.
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A school director said “In the previous time, students had the
problem of vegetables eating. They couldn’t eat the vegetables. They would separate
and waste the vegetables from their food tray to floor. Some student cried and hid the
vegetables in their cheeks. The student who had the most problem was 1% grade
students because they so young. The strategy was the cutting change of vegetables
from long to short size. We had to slowly start, didn’t force. Now, all students could
adapt to eat the all types of vegetables.”” (School director B)

A school director said “Some student drank the carbonated
drinking when they stayed at home. The correction was information the effect of it that
could resolve this problem.”” (School director A)

The strategy of all schools was the knowledge teaching by
creating the healthy environment, exhibition and adding the content of obesity control
in all subjects that could resolve the problem as follows.

A director of school said “We solved this problem by
promoting awareness to students via healthy corner. The activities included the
drawing, painting, slogan writing about danger of obesity. We had the competition
and awards for students.” (School director D)

The barrier for food cookers, after the schools had participated
in obesity control program, many programs and activities occurred in school to control
the overweight students in school. The result of many activities for controlling
overweight in students was workload in all steps of activities. Some worker adapted
and felt happy to work for healthy students in school. Collaboration of teamwork
could help to alleviate the workload of each person.

For the activities of preparing food, some food cooker had the
workload from the activities of obesity control program but they could do it because
they loved their students and they could adjust their work as a food cooker said ““I had
more workload. We had to prepare more vegetables. We had to clean, cut, and wash
in water before cooking but we could adapt for our work.” (Food cooker B1)

A food cooker said “The vegetables preparation process had
many step for the best quality. We had the record to represent the quantity or portion
size of food for lunch meal of students. Every student had to eat vegetables and rice

according to criteria of food consumption in each age.” (Food cooker D1)
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5: Lessons learned of obesity control program in school

The lesson learned of obesity control program in school for school
directors and food cookers were divided into 2 elements. The first element was every
people in school working together. All workers helped to do all activities for
successful project. The second element was the information from healthy food that
could use it in their healthy life such as the new knowledge about the quantity or
portion size of food in each day, healthy food and the vegetables clean process.

For school director, the cooperation of all parts of worker helped for
successful project management as a school director said “The success of project came
from participation of all stakeholders such as public health representative of province,
sub-district and district, teachers, representative of community and parents. The
continuous follow up the process of work and the monitor was important thing for
showing the efficiency of work that referred to sustentation project.” (School director
B)

For food cooker, the activities of healthy project could apply for their
students as a food cooker said ““Our students didn’t eat vegetables because they didn’t
like green vegetables. Therefore, we applied the vegetables from green to
orange/yellow vegetables for colorful meal. The vegetables plantation in garden’s
school was one strategy. The food cookers brought vegetables from garden to school
lunch meal. Students were proud when they ate the vegetables that they planted by

themselves.” (Food cooker B1)

6: The successful factors of in obesity control program in school

The most of successful factors in this project was cooperation of all
parties. The Ministry of Public Health and Ministry of Education provided the policy
that related to health promotion in school. School director and teachers transferred the
policy in through application of many school activities such as nutrition education,
healthy food, and healthy activities in school. These led to the successful project.

For school director, a school director said ““This project could succeed
from parents, students and teachers. The reward didn’t give me but the reward did

give everyone.” (School director C)
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For food cooker, a food cooker said “The first of success factor was school
director. She had benefit idea for school. Moreover, the teachers, parents, and

students gave cooperation.” (School director B)

7: The projects and activities in the future

All schools would continue the programs and activities in the future
because of the health promoting school award. They would develop the activities for
better project such as had the school nurse in school, arrange healthy camp, and
distribute the knowledge of obesity prevention to community or other schools.

A school director said “We would do the project continuity because our
school was health promoting school.”” (School director A)

A school director said “We would do the next project but we didn’t repeat
activities same as the past. We would develop other health projects. We would ask for
public health care center about the new criteria. We had to develop my project and
had a school nurse for prevention and treatment of the first aid in school.”” (School
directos A)

The information from school directors and food cookers were the part of
the obesity control program. The other sources of the obesity control program came

from teachers and students that were showed as follows:

Group 2: Teachers
In the teacher group, the contents about obesity control program had 5

categories as follows:

1: Process of project management and control overweight in school

The starting of project management process was set by the committee all
sectors for working in school health promotion such as directors or administrators,
teachers, parent representatives, student representatives, food cooker representative,
and public health officers.

All schools, the teachers received the health promoting school policy from

school director. The good management of project in school was the participation of



Fac. of Grad. Studies, Mahidol Univ. Dr.P.H./85

every worker in school such as teachers, food cooker, and students. Especially, the
teachers had to do the best and helped together in their work as a teacher said “About
administration, at the time of the issues receiving from school director, we would set
the teacher meeting. We shared responsibility base on expert and appropriate teacher.
For Nineteen indicators of DLHPS, we would concern for sharing the work. Every
teacher could receive work that wasn’t overload in one teacher. So, all teachers
helped together for the health project doing in school.”” (School director B)

A teacher in one school described the administration process for obese
student in school. The screening was the first process and building the awareness by
nutrition education and adjusting eating and exercise behavior in school.

The important person was classroom teacher. They cared student closely.
They helped to screen overweight and obese children for doing the health project. The
activities were healthy food controlling in school lunch meal, education classes and
exercise for overweight students as a school health teacher stated “The process of
project management and control overweight in school as follow:

1) Screening obese children by classroom teacher and sent the name of
obese student to center of school that the school health teacher was responsible.

2) Building the awareness and nutrition education by classroom teacher
in home room hour. Teacher would teach the benefit of vegetables and point the other
students can eat vegetables. So, you could eat it.

3) Adjustment of eating behavior, we reduced the fat food, sweet food, and
soft drink. The teachers and food cookers would adjust the healthy food in cafeteria.

4) Adding the exercise behavior, teachers would have a duty to take care
everything such as observe student during lunch meal, teach the student for eating and
exercise behavior adjustment.”” (Teacher B)

Nutritional status screening by weight and height assessment was the first
screening method for overweight and obese children finding. Building the awareness,
adjustment of eating behavior, and adding the exercise behavior was performed to all

students in school.
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2: The activity of obesity control program in DLHPS

The part of obesity control activities in the opinion and answer of school
directors and food cookers were presented in the above statements but the some part of
activity was fulfilled by teacher group such as emphasize on vegetables and fruits
eating in school lunch, lunch food separation between normal student group and
overweight student group, and the exercise and sport for health as follows:

2.1 Emphasize on vegetables and fruits eating in school
lunch

The healthy food in school about emphasizes on vegetables
and fruits eating in school lunch were explained as follows:

All schools launched vegetables eating as a school health
teacher said “We had the campaign vegetables eating. We launched all students to
consume vegetables. The head of student surveyed all students who couldn’t eat
vegetables and what kind of vegetables they didn’t eat. The type of vegetables that they
didn’t eat would adjust cooking for easy to eat. For example, Kale, kids didn’t like it,
we would slice to little piece and mixed with pork for doing the fried rice and
vegetables soup.” (Teacher D)

A school health teacher said “We launched fruits and
vegetables eating in lunch meal. The example lunch meal was vegetables soup and
vegetables stir fry. Our dessert was seasonal fruits for 2 days per week and Thai
dessert for 3 days per week.”

(Teacher A)

Two of three schools had the vegetables planting in school.
This was the nice strategies for help the vegetables consumption as a school health
teacher said ““Vegetables that students eat, come from the vegetables plantation in
school. The student felt proud that they could plant by themselves. This was incentive
to vegetables eating.” (Teacher D)

2.2 Lunch food separation between normal student group
and overweight student group

The healthy food menu arranged for overweight students. Only
one school had responsible teacher about the food and nutrition in school as a school

nutrition teacher said “We had the 12 healthy menus for lunch. | was graduated from
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nutrition field. So, I could arrange and control the menu and amount of food for my
students in school”. This school had the separation of lunch food between normal
student group and overweight student group as a school nutrition teacher said “We
cooked healthy food for overweight students. Example noodle, we used pork soup in
general students, but we used vegetables soup in overweight students. Both of methods
had good taste and overweight student group loved to eat special food.”” (Teacher C)
2.3 The exercise and sport for health

2.3.1 Exercise after national anthem in the
morning

A school health teacher said “We had exercised by
aerobic every morning about 10 minutes. If today was sunny day, we would exercise
about 2 rounds. If the weather of today was good, we would exercise about 6 rounds
or appropriation. In the winter, we would exercise many rounds.”” (Teacher A)

2.3.2 Exercise during the lunch time

One of four schools had the time for exercise in the
lunch time after the students eating. General students could play the sport and exercise
in school as a school health teacher said “We had the lunch time for 1 hour. The
students brought Hula-Hoop for playing this game in lunch time.”” (Teacher B)

2.3.3 Exercise after school

One of four schools had the activities for students
who interested in exercise and special sport as a teacher said “We had the special hour
for sport and exercise study such as Taekwondo, swimming, and football. The students
paid this course with little money. The duration of time was 3 hour from 05.00 PM to
19.00 PM. Every student could participate with special course. At this time, we had 3
persons who overweight students participated with our.” (Teacher C)

Exercise after school at their home

Some student couldn’t do the activity after school
because they had to go to their home by school bus. The strategy of school was the
exercise recording in their home by parents as a school health teacher said “Some
student had to back their home by school bus. Teacher would distribute the nutrition

and exercise form to parents. The parents would record the pattern of nutrition and
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exercise in students when they stayed at home. The benefit of this activity was good
controlling and monitoring in students at home by parents.”” (Teacher B)

All schools had many activities for controlling
obesity in students. According to the in-depth interview in school directors, food

cookers, and teachers, the activity of obesity control program in DLHPS had many

activities for their students as Figure 4-2.

The obesity control activities in students

of DLHPS
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3: The barrier of the obesity control program

Teachers in school were the main workers for moving this project. The
problems that occurred with teacher were the workload and the slow helper from
public health center as follows:

3.1 The workload from many activities and paper works

Some worker had the workload from the activities and paper
work of obesity control program but they could adjust their work as a school health
teacher said

“The workload was a lot of paperwork. | had to teach about 3
hours per day. So, | didn’t have more time to do the document. We had to do it after
class. Paper work of DLHPS had many details and indicators.” (Teacher A)
Collaboration and teamwork helped to alleviate the workload as a school nutrition
teacher said “The teamwork was the best strategy. We divided the activity to all
teachers. We help to perform the activities although this activity didn’t my responsible
activity, thus we would pass this work.” (Teacher D)

Even if most of teachers had more the workload, they
conducted their work by volunteers. Most of workers could adapt and feel happy to
work for healthy students in school. Collaboration and teamwork helped to alleviate
the workload of each person as a school nutrition teacher said about their workload
“No, it doesn’t. These activities didn’t the burden. The activities were similar to the
routine work. We taught about nutrition content and calories calculation of food in
cooking subject.” (Teacher C)

Some teacher had the workload from the activities of obesity
control program but they could do it because they loved their students. They felt
pleasure when they conducted the activities for their students as a teacher said “We
conducted it with my heart because | loved to do this. | loved my students. Students
made me pleasure.” (Teacher C)

3.2 Public health officer arrive late for help in preparing
document

One of four schools had the problem from public health

authority. They didn’t suggest about DLHPS criteria writing on time.
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A school health teacher said “We had the problem from
outsiders. The documents of DLHPS had to connect with responsible hospital or
public health authority. The last year, we had the problem. The public health
authorities came to help me in late time. The strategy was good communication. We
told them for help us in early time because they had more work and couldn’t help us
immediately.”” (Teacher D)

3.3 The students reject the vegetables and healthy food
consumption

For teachers were the direct activities people with students.
Therefore, they would find the many problems such as the students didn’t want to
participate in healthy food eating as a school health teacher said “We had the big
problem. Our students didn’t eat vegetables. We consulted food cooker for finding the
best way. We knew that students didn’t like green vegetables. Therefore, we applied
the vegetables from green to orange or yellow vegetables for colorful meal. The
vegetables plantation in school was the one strategy. Our students felt proud because
they ate the vegetables that they planted by themselves.” (Teacher D)

A school nutrition teacher said “The students didn’t eat
vegetables that was the problem. They informed against to their parents. We had to
solve this problem. We invited the health care center authority for healthy food,
benefit of fruits and vegetables teaching. | established “Loog Na-vig Rai Pung™ (The
children of navy soldier do not have belly) for behavior adjustment in overweight
students.” (Teacher C)

3.4 The parents reject the project participation

The first time, parents didn’t understand with our healthy
project. They didn’t know about the reason of project. They thought that their child
didn’t happy with vegetables consumption. Most parents indulged in their child. All
schools had the nutrition education for solving this problem.

A school nutrition teacher said ““The first time, parents were
not interested in problem of obese students because children liked to eat snack. |
invited the expertise for nutrition education every semester in parent meeting.
Moreover, we sent the newsletters for knowledge information and advised the obesity

control contents and activities in school to parents.” (Teacher C)
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4: Lessons learned of obesity control program in school

The lessons learned of obesity control program in school from the teachers
included the effective learning of obese and normal students, the good health in
worker team.

4.1 The effective learning of obese and normal students

From the lesson learn and experience of teacher, they could
explain the interesting thing. Most of students who were obese had the inert study and
sluggard. When they cooperated with project, they could improve their learning and
life as a teacher said “The lesson learn from this project was we could know the health
of student. They would have well learning whenever they had healthy. We thought that
we should build the good health for students. Exercise and healthy food behavior
helped to build the awareness of taking care in their health. They were smartness,
wellness, and happiness. They could bring the knowledge to their family. We were so
proud that we could teach them to healthy person.” (Teacher D)

A school health teacher said ““We observed that the obese
student had the study problem. They would have slow study. They couldn’t do some
activity in physical education subject. They didn’t pass when they tested physical
examination. Although, we tried to push them to normal growth, we received the
higher reward of health promoting school. Our students had better health and study
than before.” (Teacher B)

4.2 The health status of school personals

The obesity control program in school helped to student had
the healthy and normal growth. Besides, it helped to adjust the healthy behavior in
teacher as follows:

A school health nurse said ““Lessons for me was my blood
cholesterol. 1 had cholesterol in my blood about 300. I was hardly to eat more
vegetables and fruits. When I had to work in this project, | had lunch with students and
I had to eat everything. | tried to eat them until I could eat more vegetables. Now, I

could eat big onion and other vegetables.” (Teacher A)
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5: The successful factors of in obesity control program in school

The successful factor of project was the cooperation of teachers as a school
health teacher said ““The success factor was cooperation of teachers in school. We did
it together. Teacher never said that they would abandon. Every teacher knew that we
did it for my students. Therefore, we accepted to do it and we could do activities by
rapidly.” (Teacher B)

A school health teacher said “The success factor was everyone work
together. School director was the key person who was healthy man and role model for
students.” (Teacher D)

6: The projects and activities in the future

All schools were health promoting school and they received the highest
reward of health promoting school. They intended to develop the healthy activities in
school. They would have programs and activities to continue in the future because this
was sign of health promoting school. Therefore, they would develop the activities for
better project such as had the school nurse in school, distributed obesity prevention
knowledge to community or other school, and arranged healthy camp in school.

A school nutrition teacher said “In the future, we wish had the healthy or
obesity camp. We would invite parent to participate for behavior adjustment.”
(Teacher C)

According to the in-depth interview the teachers, they were the main focus
for conducting this project. All schools, the teachers received the health promoting
school policy from school director. Most of teachers had a lot of workload but they
could conduct their work by willingness. The collaboration in teamwork could
alleviate their workload.

Most problems that the worker as teacher met that was parents didn’t
participate and understand. They didn’t know about the reason of project such as the
healthy food of vegetables consumption. Their children couldn’t eat lunch meal at
school. Most parents indulged in their child. The strategy to solve this problem of all
schools was informing the nutrition education to parents by expertise such as doctor,
nurse and teachers. The result found that parent understood and participated with

school.
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The many benefic results occurred in school during the project process,
such as the environment of school and cafeteria was better, the number of obese
students was decreasing, teachers had good health, and the school had more new
students in each year. In the future, teacher intended to develop the health activities
and continue this health project in school because this was sign of health promoting
school including support the student health.

Group 3: Parent

The parent was the important person for collaboration with obesity control
activity in school. The participation of parent could study from the statement of school
director, teachers, and food cookers. The components were divided into 2 categories as

follows:

1: The communication between school and parents for cooperation
with the obesity control program

The information and knowledge giving was the best activity that health
promotion team should do it. When the parents had the understanding, they could help the
school for controlling the obesity in children. The same direction for controlling the obesity
in students was the cooperation between teachers and parents in school and home.

The activity of the obesity prevention was the control food and exercise at
school and home. The activities were meeting the obesity student’s parents and sending the
information, recording the food and exercise questionnaire of students and parents while
students stayed at home. The activities and responsibility of parents were as follows:

1.1 The parents meeting

All schools had the parents meeting for information receiving
of project. The experts included the nutritionist, doctor, and nurse as follows:

A school health teacher said “The students didn’t eat
vegetables and they accused with their parents that was the big problem. Nurse from
primary health care was invited for information about the benefit of vegetables and
fruits consumption.” (Teacher C)

A school health teacher said “The last year, we invited public

health nurse for teaching about obesity prevention in healthy and obese children. The
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result found that parents could accept and agree for participation in obesity control
program of school.” (Teacher D)

A school director said “We had a parent meeting for 2 times
per year. We would tell the reason of every activity that we did it with students.”
(School director D)

1.2 The communication with parents by document

1.2.1 The homework book

Some school had the communication with parents by
using the homework book as a school director said “We had connection from school to
parents by using the homework book. Every day classroom teacher sent information to
parents. After parents read it, they would sign for acceptance in book. This was two way
communications method between teachers and parents.” (Teacher B)

1.2.2 The letter

Some school had the communication with parents
by using the letter as a school health teacher said “We had a letter for parents. We
informed that a child of you was overweight and we would help you for controlling
and asking participation. We didn’t tell this information to student. We closed the
envelope to parent for preventing knowing in students.” (Teacher B)

1.2.3Questionnaire

One of four schools had the questionnaire for
survey the satisfaction and consumption behavior as follows:

A school nutrition teacher said “We would do the
pre- and post- test questionnaire for survey the satisfaction and consumption behavior.
The first time, the parent didn’t satisfaction with school. In the next time, they liked the
activities that we did. They would write more the activities such as this activity was
good or this activity had to add more activity. They agreed with healthy food for their
students.” (Teacher C)

1.3 The recording the eating and exercise questionnaire by
parents

One of four schools had the eating and exercise questionnaire
for parents. A school director said “We had the consumption and exercise
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questionnaire for parent. They would check this questionnaire such as what were the
student eating and exercise in today.” (School director A)

A school health teacher said “The parents helped teacher for
exploring the eating and exercise behavior of their children while they stayed at home.
Parents could check in questionnaire by real situation. Food frequency questionnaire
was the frequency of food consumption. We sent the same questionnaire to parents
after performed the activity in program. This result would compare between before
and after doing the activity in program. The results had shown the changing behavior.
The students could select the healthy food and reduce their weight to normal
nutritional status.” (Teacher B)

2: The participation of parent in obesity control program

Parents were key person to help the activities of the obesity control
program and continuation of program, when children stayed in their home. Agreement
and interest of parents help the moving of obesity control program.

2.1 The agreement of parents

In the first phase of project, most parents didn’t cooperate
because they loved and cared their children. Some parents didn’t agree with program
as a school nutrition teacher said “Before we launched the project, parents didn’t
agree. When we started the project, parents could see the improvement of children
behavior. They agreed and participated in activity by represent the opinion about
activity of project by writing the new activity and adding some activity for obesity
controlling in children.”” (Teacher A)

A school health teacher said “The first time, parents didn’t
accept the activity in health promoting school. Some student told the parent that today
didn’t saturate eating because lunch meal at school had vegetables. Some parent put
some snacks in student’s school bag because they thought that their children might
hungry during waited they to pick up them after finish school.” (Teacher B)

A school health teacher said ““The parent collaborated in
project about 80 percent. The parents appreciated this project. Therefore project had
success. Students and parents involved in the project that helped to succeed of

project.”” (Teacher A)
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2.2 The interest of parents of in health activities in school

The activity of the obesity prevention was the control food and
exercise at school and home. Some activity, the parents might be confused about the
reason of activities to do such as the lunch meal changing in school as a food cooker
said “Now, the parents didn’t have the problem. The first time, they asked me about
the lunch menu changing in school. I answered her that this school was health
promoting school. School wanted to support the healthy food in school by focusing on
vegetables and 5 food components eating. In the next time, parents could accept this
activity because their children could eat vegetables.” (Teacher B)

The parents were key person to help the activities of the obesity
control program and continuation of program when children stayed in their home. The first
time, parents couldn’t participate in project. They didn’t understand about health activities.
After teachers set the meeting for information and knowledge giving by expertise including
the improvement of children behavior and health, they agreed and participated in activity
with school. School used the communication with parents for health information that had
many ways such as document, homework book, letter, and questionnaire. In the latter time,
the direction of obesity control program was the same way. They helped preparing for
healthy food consumption and monitoring exercise behavior of student in their home.
Therefore, the obesity control program could succeed from cooperation and participation of

parent’s students with school.

Group 4: Students

The students were the center of obesity control program. Everyone who
was teachers, parents and food cookers help them to weight reduction and healthy
children. The focus group method was used in this group. Five categories of students

were showed as follows:

1: The obesity control program participation of students

All school had the many activities in obesity control program. Students
could participate with these activities. The first activity was build awareness of the
overweight such as integrated the obesity control content into all subjects, healthy day,

and healthy corner in school as a student said ““I received the work sheets for obesity
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control knowledge in all subjects. I liked it so much because we could apply the
knowledge between subject and healthy knowledge.”” (Student D1)

The healthy food in school was the second activity for students. All
schools launched low sugar, fat, and salt food in cafeteria and emphasized on
vegetables and fruits eating in lunch meal for decreasing the amount of obese student
and other diseases that associated with unhealthy food. A student said “Our lunch
didn’t have fried, sweet, and salty food. Food for sale with students had only healthy
food such as fish ball, meatball and sausage steaming and fresh fruits without chili
and salt.”” A student said “Our lunch focused on vegetables about 3-4 tablespoons and
had fruits every lunch meal.”” (Student D8)

One of four schools had a school nutrition teacher for healthy menu
creating and for overweight students as a student said ““We ate school lunch differed
from normal students. | liked it because it was same deliciousness as normal food but
it has more benefit for me.” (Students C6) The example of activities was fruits,
vegetables and herbal drinking with low sugar, exercise in the morning, lunch and
evening time, and healthy food in school as a student said ““Low sugar in food and
drink had the sweet controlling activity. We had herbals and fruits juice such as
roselle and quince juice by controlling the amount of sugar.” (Student A2)

For the last activity was exercise and sport for health. All schools had the exercise
in the morning about 10-20 minutes. All students liked this exercise because they could dance.
A student said ““We aerobic danced in the morning about 20 minutes. We had the leader and
we changed the song for aerobic dance every year.” (Students A7) One of four schools
created the time for exercise in the lunch time by support the Hula hoop playing in school. A
student said ““All students could join Hula hoop activity. Hula hoop dancing could reduce the
body and relax the body. Students could play after lunch time and after school in period of
meeting time. They could play at school in preparing area. Teacher supported this activity by
open music for student. In the first time, Hula hoop playing was one of competitive activity in

sport day that was encouraging student to exercise.”” (Student A5)

2: The popular of activity
Most students liked all activities. Some students liked the exercise in the morning

more than others activities and some student liked the healthy food consumption.
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A student said ““The activity that | favorite was the exercise in the morning
because it was fun and healthy activity.”” (Student A1) A student said ““I liked exercise
in the morning and vegetables eating because these activities help weight reduction.
Before | had jointed this project, the weight was 90 kilograms. Now, | had weight 84
kilograms.” (Student A4) A student said ““I liked all activities because these had the
benefic and funny activities.” (Student B3)

The students determined that all activities were the best activity and help
to weight reduction. A student said “The exercise, vegetables eating, herbal drinking
were the activities that help to reduce my weight.”” (Student A8)

A student said “All activities were good that can’t absent even one
activity.” (Student B6)

3: The effect of healthy food and exercise to their weight

The effect between food consumption and bodyweight

All students knew the useful of healthy food consumption and body
weight. The healthy food affected many benefits such as healthiness, shapeliness,
freshness and cheerfulness. The effect between food consumption and bodyweight, the
healthy food affected many benefits as a student said “The type of food such as low
fat, low sweet were the healthy food. These foods helped to normal weight. The normal
weight was effect to healthiness and nice mood.” (Student A7) A student said “The
healthy food consumption helped to weight reduction, shapeliness, cheerfulness,

healthiness, freshness, and smartness.” (Student C1)

The effect of exercise and bodyweight

The effect of exercise and bodyweight, all students understood in the effect
of exercise and overweight. Most students replied the benefit of exercise that exercises
helped to reduce weight and fat. A student said ““The exercise helped to good health,
weight reduction, strength, and high immunity.” (Student B9) A student said “The

exercise helped to reduce fat, sweat, and fresh.”” (Student D2)
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4: The continuing of obesity control program

All students wanted to continue the project. They knew about the
advantage of each activity in project. Although they had normal shape, they would
participate in this project.

A student said ““I wished that the student representative brought the
knowledge to community, built the stadium for people in community to exercise, and
had the corner for present the health knowledge in school.” (Student B5)

A student said ““I hoped that this project would be continued. | had to
participate in project although I had normal growth. If I didn’t join in this project, |
might have heavy weight.”” (Student C8)

All students had more ideas about healthy food in school such as other
herbs for mixing in low fat juice and healthy fat foods in cafeteria.

A student said “I wanted to add the other herbs in drinking such as orange
juice, lemon juice, Aegle marmelos juice and star apple juice.” (Student A5) A student
said “l wanted to add the healthy fat food by fat reduction or use little oil in
cafeteria.” (Student D2)

5: The obesity in parent of students and strategy

The home members of most students were obese person. Students
concerned about this problem and found the ways for solving.

A student said “My mother was obesity. Every Sunday my father took my
mother and me to the public garden for exercise.” (Student A4) A student said “My
father was obesity and diabetes mellitus patient. My mother prepared the healthy food
especially fruits and vegetables for father.”” (Student C3) A student said “My mother
and younger sister were obesity. Mother would cook healthy food for member. The
vegetables were the main of food menu.” (Student D2)

The student said “My grandparent was obesity. She liked sweet dessert. |
advised her for low sugar eating.” (Student B7) and “The body weight of my father
was 98 kilograms. | told my father Hula hoop playing about 1-1.5 hours in every day.
The other methods were fat food reduction. Now, the body weight of my father was 82
kilograms.” (Student A5)
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According to the focus group in students, they were important person to
treat and prevent the overweight and obesity. All students could participate with
activities that school set to students. The example of activities that they could
participate were healthy food, fruits, vegetables and herbal drinking with low sugar,
and exercise in the morning, lunch and evening time.

Most of students liked all activities that school established included the
exercise in the morning and healthy food consumption. The reasons were fun, healthy
activity and weight reduction including the healthiness, shapeliness, freshness and
cheerfulness. All students wanted to continue the project because these activities had
the advantage for healthy and helped to healthy and normal shape.

Most of students had the obese person in home. All students concerned
about this problem and helped to solve this problem. Students would persuade the
home members for healthy food consumption and exercise. Some parent could reduce
their weight from student suggestion. According to the obesity control activities in 4
DLHPSs could present in 4 groups as Figure 4-3

The obesity control activities in 4 groups

1
y v ' v
Students Teachers Food cookers Parents
-Integrate the obesity -Integrate the -Inform the -Inform the
control content into obesity healthy healthy
each subject control knowledge to knowledge to
- Healthy food content into food cookers parents
- Exercise in the all subjects to - Recording
morning, lunch time, students the eating
after school at school - Nutritional and exercise
and their home status questionnaire
- Healthy activity day assessment for of their
and healthy corner their student children
- The vegetables
planting in school R R I nILIEIES !
! The figure show the activities from 4 DLHPSs !

Figure 4-3: Represent the diagram of activity from 4 DLHPSs in student, teacher,

food cooker and parent group
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3) The activities from review literature to the obesity control program

The literature search was conducted by researcher in this step using the
databases PubMed and CINAHL. Keywords that were used included “obesity”,
“overweight”, “children”, “school”, “intervention” or “program”. Inclusion criteria for
this review were: (1) English-language publication; (2) a research article evaluating
form of intervention strategy for prevention or treatment of childhood overweight or
obesity; and (3) publications between 2005and 2012. Exclusion criteria were articles
in languages other than English, review articles and case studies. A total of 11 studies

met the criteria. The activities from this resource were represented as Table 4-5.

Table 4-5 The activities from literature review to the obesity control program

Strategies for child obesity
In each authors
For students | For parents
Boon & Clydesdale, 2005
1.Provided one-hour lessons on the nutritional to | 1. Have the newsletters been sent to
students families to encourage them to help
their children reach their goals, and
each family received an electronic
television time manager.

2.The several childhood obesity intervention
shave taken place is in after school or summer
camp programs.(Boon et al., 2005)

Beth Yano, Ebesutani, Lu, & Choy, 2009
1. Media, books, informational handouts, -
educational workshops.

2. Imagining their future health if they do not -
change and goal setting in their body shape.
3. Modeling. Children tend to model, or imitate, -
the behaviors of those around them.
4. Collect the data e g. increase in fruits intake, -
decrease in sugar intake, increase in physical
activity, decreases in sedentary behaviors.

5. Sweets and snacks removed from view; fruits -
on display in kitchen; weights strategically placed
in home.

6.Replace watching TV with engaging in an -
enjoyable physical activity; relaxation techniques.
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Table 4-5 The activities from literature review to the obesity control program (cont.)

In each auth

Strategies for child obesity

ors

For students

For parents

Jiang et al., 2007

1. The contents of lectures included health
consequences of childhood obesity, the food
pyramid, increase the consumption of fruits and
vegetables in children enrolled in the intervention.

1.Teach a ‘traffic light’ food item list
was given to the parents to help
children decrease their energy intake
and consume a balanced diet.

2. The intervention aimed to increase physical
activity as well by exercise.

3. Nutrition measurement

-Weight and height were measured for students in the
intervention schools twice each semester and recorded
flow graph of obesity changes from baseline to end
line.

- Anthropometric measurements were taken every 2
weeks.

Howard, 20

07

1.They identified three ways of demonstrating
whether their child had a weight problem: (a)
when the child grew out of his or her clothing
too quickly, (b) the child was teased at school,
or (c)the child was experiencing physical
limitations to his or her activity.

1. They proposed that interventions
should be based on positive actions
and role modeling by parents.
Parents should be encouraged to
provide a wide variety of healthy
choices for their children and to
allow considerable latitude in
making decisions about food
choices and quantity.

1. Have the newsletters been sent to
families to encourage them to help
their children reach their goals, and
each family received an electronic
television time manager.

DeMattia, Lemont, &

Meurer, 2012

1. Nutritionists have middle school children
initially taste test several recipes with fruits
and vegetables.

1.Increases the potential of children to
walk and the possibility of parents
exercise with children at home.

Doak, Visscher, Renders,

& Seidell, 2006

1. Education-based intervention discouraging
the consumption of carbonated beverages,
encouraging fruits intake, and promoting the
consumption of water.

Stalter, Kaylor, Steinke,

& Barker, 2010

1.The**Parental  perceptions  of
Body Mass Index and Obesity in
School-Age Children’” survey was
used in this study with permission.
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Table 4-5 The activities from literature review to the obesity control program (cont.)

Strategies for child obesity
In each authors
Eisenmann, 2008

For students For parents For teachers
1. The contents of these | 1. The program is designed | 1.Teachers were
lectures included health | to make it easier for | provided the
consequences of childhood | families to plan meals, | opportunity to
obesity, the food pyramid, | include healthy snacks. integrate some of the
increase the consumption of contents into their
fruits and vegetables among classroom

children enrolled in the
intervention.

- 2. Offer public -
education/training

workshops for parents
- 3. The parents' baseline -
survey measured the target
child's  media  habits,
physical activity, amount of
sleep, snacking habits, the
target child's fruits and
vegetables consumption.

Gronbaek, Madsen, & Michaelsen, 2009

For food cookers

1. Emphasis was placed on reducing the intake of fast food, drinks containing sugar
and sweets, and on increasing the intake of vegetables, fruits and whole-grain bread.
Greening, Harrell, Low, & Fielder, 2011

For food cookers

1. The activities, there were changes to the intervention school’s food service
including replacing the deep frying equipment with baking ovens.

According to literature review of 11 selected articles, the researcher could
receive the important data of 4 groups for creation in obesity control activities in
school. However, the activities from the literature review could help to add the

complete obesity control activities as Figure 4-4.
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The obesity control activities in 4 groups

'

skinfold caliper

|

|

A\ 4
Students Teachers || Food cookers Parents
| | | I
- Meeting of students for - Meeting of || -Inform - Meeting and
nutrition education students for the healthy || nutrition
providing follow the knowledge education in
- Healthy food activities in to food parents group
- Exercise in the school and cookers - The newsletter
morning integration to parents
- Plant the vegetable at of contents - Nutrition
home to all assessment
-The healthy camp subjects - Physical
- Nutrition assessment activity
- Physical activity assessment
assessment - Perceptions of
-Nutrition assessment obese children
that is waist questionnaire
circumference, fat
percentage at triceps and
sub-scapular by use T I -

The figure show the activities

from literature review

..........................................

Figure 4-4: Represent the diagram of activity from literature review in students,

teachers, food cookers and parents group

Elevens articles had the many activities for using in obesity control
program. When combination the obesity control program between literature review
and 4 DLHPSs, the result could put in protocol and apply in program as Table 4-6 to
Table 4-9.
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Table 4-6 The student activities from literature review and 4 DLHPSs to the obesity

control program

Activities from literature
review fAuthor

Activities from 4

Apply the activities in

DLHPSs program protocol
1.Provided one-hour lessons on | -Provide the healthy | -The meeting of
the nutritional to students knowledge to students | students for nutrition
(Boon & Clydesdale, 2005) education
2.Media, books, informational | -Inform the healthy | - The nutrition
handouts, educational | knowledge to students | education in students
workshops.  (Beth  Yano, by manuals,
Ebesutani, & Choy,2009) informational handouts,

and educational
workshops
3. Imagining their future health | -Inform the healthy | -A content of goal
if they do not change and goal | knowledge to students | setting for the future
setting in their body shape. -Add in  homework
(Beth Yano, Ebesutani, & “Dangerous obesity and
Choy,2009) protection”
-Add in the “Notes of
my  nutrition  and
exercise”

4. They identified three ways
of demonstrating whether their
child had a weight problem: (a)
when the child grew out of his
or her clothing too quickly, (b)
the child was teased at school,

or (c) the child was
experiencing physical
limitations to his or her

activity. (Howard, 2007)

-Inform the healthy
knowledge to students

-The hazard of obesity
-Add in the knowledge
document of “Danger
of obesity and
protection”

5. Modeling. Children tend to
model, or imitate, the
behaviors of those around
them. (Beth Yano, Ebesutani,
& Choy,2009)

-Inform  the healthy
knowledge to students

- The content of role
model in school

-Add in  homework
“Dangerous obesity and
protection”
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obesity

Activities from literature
review /Author

Activities from 4
DLHPSs

Apply the activities in
program protocol

6. Sweets and snacks removed
from view; fruits on display in
kitchen;  weights strategically
placed in home. (Beth Yano,
Ebesutani, & Choy,2009;
Miller & Kral, 2011)

-Launch to healthy food
in home

- The content of the
moving the disadvantage
food from the kitchen
-Add in homework
“Dangerous obesity and
protection”

7. Nutritionists have middle
school children initially taste test
several recipes with fruits and
vegetables. (DeMattia, Lemont,
& Meurer, 2012)

- Launch to healthy food
in school

-The

activity
- Add in the knowledge
documentation of “Let me
know the five major food”

taste  vegetables

8. Replace watching TV with
engaging in an enjoyable physical
activity; relaxation techniques.
(Beth Yano, Ebesutani, & Choy,
2009)

- Exercise in the morning,
lunch time, after school at
school and their home,
and the vegetables
planting in school

-The activity of the
planting the vegetables in
their home

-Add in homework “Let’s
grow vegetables”

9. Collect the data e g. increase in
fruits intake, decrease in sugar
intake, increase in physical
activity, decreases in sedentary
behaviors. (Beth Yano, Ebesutani,
& Choy,2009)

- Recording the eating and
exercise questionnaire of
students

-The note book for record
the nutritional  status,
dietary intake and
physical activity

-Add in the “Notes of my
nutrition and exercise”
-Add in the knowledge
document “The type and
energy of food” and
“Energy and exercise”

10.The contents of these lectures
included health consequences of

childhood obesity, the food
pyramid, increase the
consumption  of  fruits and

vegetables among children

- Healthy food in school
and Recording the eating
guestionnaire of students

-The content of food 5
components and nutrition
flag

-Have the note book for 3
day food record

-Add  in  knowledge
document “Let’s know 5
food components”

-Add in the “Notes of my
nutrition and exercise”
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Table 4-6 The student activities from literature review and 4 DLHPSs to the obesity

control program (cont.)

Activities from literature
review /Author

Activities from 4

Apply the activities in

DLHPSs program protocol
enrolled in the intervention. "Add "l ,knowledge
(Eisenmann et al., 2008; document Letf know 5
Jiang et al., 2007) food C(_)mponents

-Add in the “Notes of my
nutrition and exercise”
- Exercise in the |- The aerobic dance in

11.The intervention aimed to
increase physical activity as well
by exercise. (Jiang et al., 2007)

morning, lunch time,
after school at school
and their home

morning
-Add the aerobic dance in
morning

12.Weight and height were
measured for students in the
intervention schools twice each
semester.

-Have flow graph of obesity
changes from baseline to end line
in children in intervention and
control schools.

- Anthropometric measurements
were taken every 2 weeks.

(Jiang et al., 2007)

- Nutritional status
assessment for student

-Anthropometric assessment
in students

that is waist circumference,
fat percentage at triceps and
sub-scapular by use skinfold
caliper

-Record in the “Notes of my
nutrition and exercise”

13.The several childhood obesity
intervention shave taken place is
in after school or summer camp
programs. (Boon & Clydesdale,
2005)

- Healthy day and
healthy corner

-The healthy camp
or activity day by set for 1
day

14.Education-based intervention
discouraging the consumption of
carbonated beverages,
encouraging fruits intake, and
promoting the consumption of
water.(Doak, Visscher, Renders,
& Seidell,2006)

-Provide the healthy
knowledge to students,
and Healthy food

- The example of the healthy
food and such as vegetables
and the food that should be
avoid such as soft drink

-Add in the Knowledge
documentation of “Danger of
obesity and protection”

And Knowledge
documentation of “Danger of
carbonate drink”
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from literature review and 4 DLHPSs to the

Activities from literature
review /Author

Activities from 4
DLHPSs

Apply the activities in
program protocol

1. The program is designed to make
it easier for families to plan meals,
include healthy snacks.(Eisenmann
et al., 2008)

-Provide the healthy
knowledge to parents

-The content of the
dangerous snack and
nutrition label

-Add in knowledge

document “Healthy shack,
dangerous soft drink and
snack”

2.0ffer public education/training
workshops for parents.
(Eisenmann et al., 2008)

-Provide the healthy
knowledge to parents

-The meeting and nutrition
education in parents group

3. Teach a ‘traffic light” food item
list was given to the parents to help
children decrease their energy
intake and consume a balanced diet.
(Jiang et al., 2007)

-Provide the healthy
knowledge to parents

-The content of nutrition
label

-Add in manual “Obesity
and prevention”

4. The parents' baseline survey
measured the target child's media
habits, physical activity, amount of
sleep, snacking habits, the target
child's fruits and vegetables
consumption. (Eisenmann et al.,
2008)

-Recording the eating
and exercise
guestionnaire of their
children

-The note book for record
the physical activity and the
example of energy in each
activity

(From the activity, the
parent can help the student
for recording)

-Add in the “Notes of my
nutrition and exercise” and
the knowledge
documentation “The
energy used in each
category”

5. Have the newsletters been sent to
families to encourage them to help
their children reach their goals, and
each family received an electronic
television time manager.(Boon &
Clydesdale, 2005; Howard, 2007)

-Provide the healthy
knowledge to parents

-The  newsletter  about
obesity control knowledge
to parents
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Table 4-7 The parent activities from literature review and 4 DLHPSs to the obesity

control program (cont.)

Activities from literature
review /Author

Activities from 4

Apply the activities in

DLHPSs program protocol
6. Increases the potential of |- Exercise in the | -The vegetables plant at
children to walk and the | morning, lunch time, | students home. Parents

possibility of parents exercise
with  children at home.
(DeMattia, Lemont, & Meurer,
2012)

after school at school
and their home

help student plant the
vegetables

-Add the vegetables
plant at students home
in the activity “Let’s
grow vegetables”

7. They proposed that
interventions should be based
on positive actions and role
modeling by parents.

Parents should be encouraged
to provide a wide variety of
healthy choices for their
children and to allow
considerable latitude in making
decisions about food choices
and quantity. (Howard, 2007)

- Healthy food , and
Recording the eating
and exercise
questionnaire of their
children

-The food and physical
activity  questionnaire
and note for parent and
children.

-Add in  knowledge
Documentation
“Obesity and
prevention” and add in
the “Notes of my
nutrition and exercise”

8. The “*Parental Perceptions
of Body Mass Index and
Obesity in School-Age
Children’” survey was used in
this study with permission.
(Stalter, Kaylor, Steinke, &
Barker, 2010)

-Create the perceptions
of  obese  children
questionnaire for parent
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Table 4-8 The teacher activities from literature review and 4 DLHPSs to the obesity

control program

Activities from literature
review /Author

Activities from 4
DLHPSs

Apply the activities in
program protocol

1. Teachers were provided the
opportunity to integrate some
of the contents into their
classroom.

(Eisenmann et al., 2008)

-Integrate  the obesity
control content into all
subjects to students

-Integrate the obesity
control contents to all
subjects

3.4 Food cookers

Table 4-9 The food cookers activities from literature review and 4 DLHPSs to the

obesity control program

Activities from literature
review /Author

Activities from 4
DLHPSs

Apply the activities in
program protocol

1. Emphasis was placed on
reducing the intake of fast food,
drinks containing sugar and
sweets, and on increasing the
intake of vegetables, fruits and
whole-grain bread.

(Gronbaek, Madsen, &
Michaelsen, 2009)

-Inform the healthy
knowledge to food cookers

-The nutrition education
about the type of food and
calculation the food
energy in 1 day and have
the example of food
energy and energy using
-Add in the knowledge
documentation of
knowledge “The type and
energy of food”

2. The activities, there were
changes to the intervention
school’s food service including
replacing the deep frying
equipment with baking ovens.
(Greening, Harrell, Low, &
Fielder, 2011)

-Inform the healthy
knowledge to food cookers

-The nutrition education
for food cookers about the
healthy lunch menu and
energy of Thai dessert

-Add in the knowledge
documentation of “The
healthy menu setting”
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The conclusion in detail of obesity control activities between
interview from 4 DLHPSs and literature review from articles could conclude and
present the activities content as 8 main activities as follows:

1. Nutrition education for students, parents and food cookers

2. Healthy food for students

3. Exercise in the morning for students

4. Healthy camp for students

5. Teachers meeting for integration of nutrition contents to all
subjects

6. Newsletter for parents

7. Plant the vegetables at school or home for students

8. Nutrition assessment, physical activity and perceptions

assessment for students/parents and physical fitness assessment for students

Part I1: Program development

After finishing part | situation analysis, the researcher bring the content
that receive from In-depth interview and focus group of 4 DLHPSs to analyze and
present in setting area or Christasongkroc School.

1. The participants’ cooperation
The program planning was created by participants in order to set the
activities of obesity control program by themselves. The participants compounded of
students, teachers, and parents. The A-I-C technique was use in this step for creating
awareness, collaboration in participant group and set activity for controlling obesity in
students. The participants’ cooperation consisted of activities as follows.
1) Group meeting. The researcher divided participants into 3
groups including the students, teachers, and parents.
All selected students were overweight and obesity studying in

elementary school grade 1-3. Sixty and seven students participated in the group
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meeting including the grade 1, 2, 3 were 20, 22, and 25 respectively. The student
group meeting was held at meeting room on 6 August, 2012.

The parents who had overweight and obese student grade 1-3
were included. Thirty two parents participated in the group meeting. The parent group
meeting was held at meeting room on 10 August, 2012.

The teachers who were responsibility in each subjects and
school health in school were also included. Nine teachers participated in the group
meeting. The teacher group meeting was held at meeting room on 16 August, 2012.

2) ldentify problems and factor of obesity in students.
Students, teachers and parents brainstorm the problems and factor of obesity in
students. The problems of obesity in students were obesity in students that affect to
chronic disease in the future. The first factor of obesity in students was unhealthy food
eating that was fat, sweet, salt food. Students like eating snack, soft drink and didn’t
like vegetables. The other factors are stagnant activities including the watching
television and playing computer game that support to obesity in students.

3) The A-I-C technique consisted of activities as follows.

Step 1: Appreciation; share ideas and discussion

The participants in this step included students, parents, and teachers.
Drawing the child’s body shape in reality and future according to ideal vision was help
to present the wish of owner. The picture of child’s body shape in the future of all
participants was a slim children or normal nutritional status of children.

Step 2: Influence; identify the best development activities or project and
set their own development priorities.

The participants created the activities according to their idea after that the
researcher presented the activities in obesity control program of DLHPS and review
literature to participant group. The researcher concluded the activities again by
information the activities of other groups (If this group is parent group, the researcher
will show the activities that children thought to parent group). Most of activities of 3
groups had harmony each other.

Step 3: Control; action plan setting flam and responsibility.

The researcher and participants help to preparation of the implementation

plan and identification of the responsible persons who implement the plan.
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the obesity control program as Table 4-10.

referred to the many activities as Table 4-10.
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The researcher and participants arranged and set a date, number and place

From the A-1-C technique, the researcher could conduct the activities in

2. The program of the obesity control program in elementary school student

According to A-I-C technique from participants and review literature

Name of
activity

The
partici-
pants

The activities content

Number
of
activities

Responsibi
- lity

1.
Nutrition
education

Students

-Have the nutrition education time

-Teach the knowledge and workshop
included the danger of obesity, healthy and
unhealthy food, energy from food, benefit
of exercise and energy, plant the
vegetables, and nutrition label.

-These topic had the contents of goal
setting for the future, the hazard of obesity,
food 5 components and nutrition flag, role
model in school, the moving the
disadvantage food from the kitchen, and
taste vegetables activity by put in the
documents of knowledge and activities.

6 times/ 4
months

Researcher

Parents

-Teach the content for parent group
same the student group by focus on
practice for care their children when stay
at home.

2 times/ 4
months

Researcher

Food
cookers

-Teach the content for food cooker
group same the student group by focus
on practice for care their children
included the preparing food and portion
size of food.

-These content details of 3 groups were
explained in Appendix B.

4 times/ 4
months

Researcher

2.Healthy
food

Students

- Launch the healthy food in school by
addition the fruits and vegetable in lunch
meal and food in school.

-Low sugar, fat, and salt food in
cafeteria

Through
the
project

Researcher,
teachers,
food
cookers
and parents
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Table 4-10 The program of the obesity control program in school (cont.)

Results / 114

subscapular by use skinfold
caliper in students

- Perceptions of obese
children  questionnaire in
students and parents

Name of The The activities content Number | Responsibi-
activity partici- of lity
pants activities
2.Healthy -Addition the healthy menu
food (cont.) such as dessert in school
3.Exercise in | Students | -Exercise in the morning 1 month | Researcher
the morning and teacher
4.Healthy Students | -Set activities for practice and | 1 day Researcher
day/ teach knowledge to students and teacher
Healthy -Establish healthy corner in | 1 month | team
corner school
5.Teacher Teachers | -Meeting the teacher for | Meeting | Researcher
meeting follow the activities in school | 4 times/4 | and teacher
and integration of nutrition | months
contents to all subjects
6.Newsletter | Parents | -Inform the activities, | Send 5 | Researcher
knowledge about obesity | times/4
control program by using | months
newsletter
7.Plant  the | Students | -Plant the vegetables at| 1 month | Researcher
vegetables at | Parents | school or student’s home and parents
home -Parents helped students plant
vegetables in their home
8.Nutrition Students | -Assessment the | 3 times Researcher,
assessment Parents | consumption, exercise parents, and
and Physical behavior in students and students
fitness parents
assessment -Assessment  the physical
fitness, body fat percentage ,
waist  circumference, fat
percentage at triceps, and
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According to aforementioned table 4-10 the program of the obesity control
program in elementary school student, could conclude to the diagram of embedded

design in type of experimental model as Figure 4-5.

- ] )

oL Phase 111
Before Implementing and Evaluation program
intervention Nutrition education | Plant the vegetables
-Students at home oL
Phase | -Parents
The existing [ per— f)-Food cooker Healthy day/ on;rt_  After
knowledge measure it food Healthy corner measure intervention
Analysis calthy too |—| Newsletter
Teacher meeting for —
Phase 11 integrative the nutrition | EXercise in the
Program content to all subjects morning
Development
Nutrition, physical activity, perceptions
and physical fitness assessment
K Intervention of obesity control program /

Interpretation
Based on
QT and QL

\ /

\VA

The expected outcome:
The appropriate obesity control program

Figure 4-5: Represent the diagram of process follow the embedded experimental
research design

Eight activities were performed in Phase Il. The activities could describe in
below content and these have more details in Appendix B. The 8 activities were

concluded as follows:

1) Nutrition education

Nutrition education was performed for 3 participation groups (students,
parents, and food cookers). The contents for nutrition education composed of 6, 2, and
4 topics in students, parents, and food cookers, respectively. The topics of nutrition
education program had content about the knowledge and workshop such as the obesity
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and obesity assessment, the five food components, the quantity and energy of food, the
vegetables planting, energy expenditure and exercise, the knowledge of nutrition label
and danger of carbonate drink and snack, and the school lunch arrangement for normal

weight in students as showed in Appendix B.

2) Healthy food

The healthy food activity was emphasized on vegetables and fruits
consumption. Low sugar in fruits juice, reducing the seasoning and fat food in school
lunch meal and school were the main concept for healthy food in school. The building
knowledge by nutrition education was conducted in food cookers for healthy food at
school, and in parents for healthy food at home.

3) Teacher meeting for integrative the nutrition content to all subjects

The activity that performed with teacher was integration the obesity
control content in all subjects. Eight teachers were represent teacher from each subject
who taught in Grade 1-3 including the 1) Mathematics, 2) Thai language, 3) English
language, 4) Arts, 5) Social, 6) Science, 7) Nutrition education and physical, and 8)
Home working and technology. Four meeting of teachers in each subject occurred in
this program. The detail of meeting was represented as Appendix B.

4) Nutrition, physical activity, perceptions and physical fitness
assessment

Nutrition, physical activity, perceptions, and physical fitness assessment
were assessed for three times by questionnaire as Appendix C. For physical fitness
assessment was measured by Sports Authority of Thailand Simplified Physical Fitness
Test, SATST for test the basic physical performance of people over 7 years old. The
physical fitness included 5 activities as 1) push-ups 30 seconds, 2) sit-ups 60 seconds,

3) sit and reach test, 4) standing broad jump, and 5) zig-zag.

5) Plant the vegetables at home
Plant the vegetables at home was one activity in topic of nutrition

education. The vegetables planting topics had the main objective to increase the
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knowledge of vegetables planting in their home. The seed of 2 vegetables was
distributed to students for planting. The researcher would follow this progress by
asking in the nutrition education class. Some students brought the vegetables for food

cooking.

6) Healthy day/Healthy corner

The healthy day was the extra activity that included the knowledge and
game about obesity control program such as healthy game and healthy exhibition.
The activity objectives were to enhance the skill and awareness of obesity prevention
in students. This activity was done by researcher and teacher team for 3 hours. Healthy
corner was one activity for knowledge increasing. The corner in cafeteria was set to

healthy corner. The detail of this activity was showed in Appendix B.

7) Newsletter

The obesity control program information was communicated by
newsletters. The newsletters helped parents agree and understand in activities and
program of obesity. Sevens newsletter was sent to parent by students. The contents of

newsletters were represented in Appendix B.

8) Exercise in the morning
The exercise in the morning was the one of activity that performed in

obesity control program. One month for this activity, the period of time for exercise in
the morning was 10 minutes per day. The song of was support from Department of
Health, Ministry of Public Health. The songs included the “Food dance”, “Food
consumption” and , “Fit Nae” . The pattern of activity was assigned by students,
research team and education teacher. The objective, activity, and outcome of this
activity were represented in Appendix B.

The interpretation of phase Il1: Implementing and evaluation program was
conducted in setting school or Christasongkroc School. When comparing between the
activities that came from 4 DLHPSs and the final of obesity control program, the

result found that some activity of obesity control program differed from 4 DLHPSs
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such as nutrition education, vegetables planting at home, newsletter, and perception,
physical fitness, waist circumference, skinfold thickness assessment.

Moreover, the activities between DLHPS /review literature and real activity
that conducted in setting school had a few difference with obesity control program in
setting school. Some activity such as the vegetables planting and healthy food was
informed by modification. The vegetables planting could perform at home, but
couldn’t plant at school because of unavailable area in school because plant area in
school was flooding area. The vegetables planting couldn’t plant at school because
plant area in school has been flooded areas. Healthy food strategy in school DLHPS
could ban the seasoning in cafeteria, but setting school could reduce the seasoning in
cafeteria. The obesity control program was the short time period activity. Therefore,
all parties such as school director, teachers, food cookers, parents, and students were

the key person for health project continuation in order to obesity controlling in school.

Part I11: Implementing and Program Evaluation

The obesity control program for this study was developed based on the
program obesity control from the DLHPS and the setting school that the researcher
implements and evaluates the program. The period of time in this part was performed
for 4 months. The experimental group came from Christasongkroc School by
participation of students, teachers, parents, and food cookers. The control school was
Malasawan pittaya. Both of schools could represent the obesity control program
testing. The results from this part could conclude the effectiveness of program. The
contents of this part were separate for 3 parts that are the evaluation of the
participation in obesity control program and the opinion after completing the obesity
control program. The participation of this study could separate for 4 groups, including
the 1) students, 2) parents, 3) teachers, 4) food cookers, and 5) school directors. The
sequence of contents in this Part 111 could explain as follows:

1. The evaluation of participation in obesity control program
1.1 Students
1.2 Parents
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2. The opinion after completing the obesity control program
2.1 Collaboration
2.2 Satisfaction

3. The effectiveness of obesity control program

1. The Evaluation of participation in obesity control program
The obesity control program was evaluated by many items by starting in

the experimental and control group as follows:

For students:

-Characteristics of students in 3 nutritional status groups

-Perception of their obesity

-Consumption behavior such as the frequency of meal consumption, the
type and frequency of snack or food between meal consumption per week, healthy and
unhealthy food frequency per week, the food frequency questionnaire for children in
school (24 hour recall), and the carbohydrate, protein, and fat of dietary intake per day

-Physical activities and exercise behavior such as the energy expenditure
per day of their obesity, and the physical fitness

-Nutritional status

-Adiposity outcome and body fat percentage

The obesity control program was assessed the effectiveness by comparison
between experimental and control group as follows:

- Characteristics of students in 2 groups

- Perception of their obesity

- Calories of dietary intake per day

- Energy expenditure per day

- Body fat percentage

For parents:
They were evaluated in both of the parent in experimental and control
students such as the characteristics of parents in 3 nutritional status groups, the
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perception of obesity in their child, the consumption behavior especially the food

frequency questionnaire (24 hour recall), the physical activities and exercise behavior
The opinion after completing the obesity control program in students,

parents, teachers, food cookers, and school director about collaboration and

satisfaction after finish program was revealed in the final part.

1. Student
1.1 Experimental students
1.1.1 Background characteristics of participants
The participants were 40 overweight students
(grade 1 to 3 students). All students were measured on weight and height by

researcher.

Table 4-11 Characteristics of students in 3 nutritional status groups (n=40)

Students nutritional status

e At risk of i i Total
Characteristics ) Overweight Obesity
overweight
n % n % n % n %
Total
5 100.0 17 100.0 18 100.0 40 100.0
Sex
Boy 4 80.0 12 70.6 10 55.6 26 65.0
Girl 1 20.0 5 29.4 8 44.4 14 35.0
Age (years)
6 0 0.0 1 5.9 3 16.7 4 10.0
7 2 40.0 4 23.5 6 33.3 12 30.0
8 3 60.0 3 17.7 5 27.8 11 27.5
9 0 0.0 4 23.5 4 22.2 8 20.0
10 0 0.0 5 29.4 0 0.0 5 12.5
Mean + SD 7.60+0.54 8.47£1.33 7.56£1.04 7.95+£1.19
Educational level
Grade 1 1 20.0 6 35.3 7 38.9 14 35.0
Grade 2 2 40.0 4 23.5 6 333 12 30.0

Grade 3 2 40.0 7 41.2 5 27.8 14 35.0
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The study subjects were students who had been in the level of nutritional
status since at risk of overweight to obesity. Table 4-11 presented characteristics of
students in 3 groups found that the majority of subjects (65.0%) were boy. For age
distribution, the obesity group was younger than at risk of overweight and overweight
groups. Regarding education level, about 70% of subjects had attained grade 1 and 3.

1.1.2 Perception of their obesity
Perception of their obesity consisted of 6
dimensions, which were prior health, current health, health outlook, resistance and

susceptibility to illness, health worry and concern, and sickness orientation.

Table 4-12 Description of respondent’s health perception of their obesity in 3

nutritional status groups (n=40)

Students nutritional status
Respondent’s

. At risk of i i Total
health perception of ) Overweight Obesity
. . overweight
their obesity
n % n % n % n %
Time 1
Total 100.0 17 100.0 18 100.0 40 100.0

20.0 9 52.9 13 72.2 23 57.5

5

Poor level 0 0.0 3 17.7 2 11.1 5 125
Moderate level 1
4

Good level 80.0 5 29.4 3 16.7 12 30.0
Mean + SD 14.40 £ 1.51 12,11 +£2.97 12.28 +1.95 12.46 + 2.43
Time 2
Total 100.0 13 100.0 19 100.0 40 100.0

12.5 6 46.2 12 63.2 19 47.5

8

Poor level 2 25.0 1 7.6 0 0.0 3 75
Moderate level 1
5

Good level 62.5 6 46.2 7 36.8 18 45.0
Mean + SD 12.75 + 3.53 13.30 + 2.01 13.36 £ 1.67 13.23 £2.16
Time 3
Total 8 1000 19 1000 13 100.0 40 100.0
Poor level 0 0.0 0 0.0 1 7.7 1 2.5
Moderate level 4 50.0 10 52.6 8 61.5 22 55.0
Good level 4 50.0 9 47.4 4 30.8 17 425

Mean + SD 14.50 + 2.43 1342 +2.14 11.93+£2.23 13.26 £2.24
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Mean score between 6-9 means the student’s perception of
their obesity was poor level, between 10-13 was moderate level, and between 14-18 was good level.

As shown in table 4-12, about 57.5%, 47.5%, and
55.0% in Time 1, 2, and 3 of three student groups had respondent’s health perception of
their obesity in moderate level. When considered in 3 times of collected data that was before
program intervention (Time 1), during program intervention (Time 2), and immediately
after program intervention (Time 3), it was found that mean of respondent’s health
perception of their obesity in Time 3 higher than time 2, and score in Time 2 was higher
than time 1, 13.26 £ 2.24, 13.23 + 2.16, and 12.46 + 2.43, respectively.

1.1.3 Consumption behavior

Consumption behavior of students was assessed in
term of the frequency of meal consumption, snack or food between meal consumption
per week, and calories of dietary intake per day.

1.1.3.1 Frequency of meal consumption

Table 4-13 Description of the frequency of meal consumption of their obesity in

3 nutritional status groups (n=40)

Consumption behavior

Meal/ Time Study day (n=40) Holiday (n=40)
Every Some None Every Some None
day day day day
Breakfast
Time 1 23(57.5) 15(37.5) 2(5.0) 28(70.0) 11(27.5) 1(2.5)

Time 2 21(52.5) 14(35.0) 5(12.5) 28(70.0) 10(25.0) 2(5.0)
Time 3 22(55.0) 14(35.0) 4(10.0) 28(70.0) 10(25.0) 2(5.0)
Lunch

Time 1 33(82.5) 7(17.5) 0(0.0) 24(60.0) 13(32.5) 3(7.5)

Time 2 30(75.0) 9(22.5) 1(2.5) 24(60.0) 9(22.5)  7(17.5)

Time 3 36(90.0) 4(10.0) 0(0.0) 25(62.5) 11(27.5) 4(10.0)
Dinner

Time 1 28(70.0) 10(25.0) 2(5.0) 29(72.5) 10(25.0) 1(2.5)

Time2  25(625) 11(27.5)  4(10.0)  29(725) 8(20.0)  3(7.5)
Time3  26(65.0) 11(27.5)  3(7.5) 29(725) 9(22.5)  2(5.0)
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Table 4-13 Description of the frequency of meal consumption of their obesity in 3
nutritional status groups (n=40) (cont.)

Consumption behavior

Meal/ Study day (n=40) Holiday (n=40)
Time Every Some None Every Some None
day day day day
Snack before breakfast
Timel 9(22.5)  26(65.0) 5(12.5) 13(32.5) 25(62.5) 2(5.0)
Time2 13(32.5) 17(42.5) 10(25.0) 10(25.0) 22(55.0) 8(20.0)
Timel 12(30.0) 19(47.5) 9(22.5) 18(45.0) 16(40.0) 6(15.0)
Snack mid morning
Timel 23(57.5) 15(37.5) 2(5.0) 7(175)  27(67.5) 6(15.0)
Time2 21(52.5) 14(35.0) 5(12.5) 9(22.5)  18(45.0) 13(32.5)
Time3 22(55.0) 14(35.0) 4(10.0) 11(27.5) 19(47.5) 10(25.0)
Snack mid afternoon
Timel 11(27.5) 20(50.0) 9(22.5) 13(32.5) 18(45.0) 9(22.5)

Time2 9(225)  20(50.0) 11(27.5) 8(20.0)  21(52.5) 11(27.5)

Time3 10(25.0) 18(45.0) 12(30.0) 7(17.5)  22(55.0) 11(27.5)
Snack after dinner

Timel 10(25.0) 20(50.0) 10(25.0) 10(25.0) 20(50.0) 10(25.0)

Time2 6(15.0) 20(50.0) 14(35.0) 3(7.5) 23(57.5)  14(35.0)

Time3 10(25.0) 10(25.0) 20(50.0) 7(175)  18(45.0) 15(37.5)

Table 4-13 showed the overview of
meal consumption. Frequency of meal consumption indicated that most of students
consumed meal in breakfast, snack mid morning, lunch, and dinner for everyday in
study day. In holiday, most of students consumed three meals including breakfast,
lunch, and dinner. For the snack in mid morning, it was consumed in study day higher

than holiday.
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1.1.3.2 Type and frequency of snack

or food between meal consumption per week

Table 4-14 Description of type and frequency of snack or food between meal

consumption per week of 3 nutritional status groups (n=40)

Frequency of consumption (n=40)

Some

Type of Always - Hardly
snack/ food None Every day (4-6 13 (2-3
times/wk.) timesiwk ) times/mo.)

Thai dessert

Time 1 17(42.5) 4(10.0) 3(7.5) 11(27.5) 15(12.5)

Time 2 14(35.0) 2(5.0) 5(12.5) 9(22.5) 10(25.0)

Time 3 16(40.0) 5(12.5) 5(12.5) 6(15.0) 8(20.0)
Bakery

Time 1 10(25.0) 11(27.5) 7(17.5) 8(20.0) 4(10.0)

Time 2 12(30.0) 5(12.5) 6(15.0) 11(27.5) 6(15.0)

Time 3 12(30.0) 8(20.0) 4(10.0) 11(27.5) 5(12.5)
Snack

Time 1 4(10.0) 17(42.5) 4(10.0) 12(30.0) 3(7.5)

Time 2 3(7.5) 13(32.5) 9(22.5) 12(30.0) 3(7.5)

Time 3 5(12.5) 17(42.5) 9(22.5) 6(15.0) 3(7.5)
Candy and chocolate

Time 1 18(45.0) 3(7.5) 3(7.5) 10(25.0) 6(15.0)

Time 2 11(27.5) 7(17.5) 7(17.5) 6(15.0) 9(22.5)

Time 3 16(40.0)  7(17.5) 5(12.5) 9(22.5) 3(7.5)
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Table 4-14 Description of type and frequency of snack or food between meal
consumption per week of 3 nutritional status groups (n=40) (cont.)

Frequency of consumption (n=40)

Type of Always S.ome Hardly
snack/ food None Every day (4-6 times (2-3
times/wk.) ) (-3 times/mo.)
times/wk.)
Fast food
Time 1 8(20.0) 12(30.0) 9(22.5) 9(22.5) 2(5.0)
Time 2 6(15.0) 10(25.0) 8(10.0) 9(22.5) 7(5.0)
Time 3 6(15.0) 12(30.0) 10(25.0) 3(7.5) 9(22.5)
Soft drink
Time 1 4(10.0) 9(22.5) 10(25.0) 12(30.0) 5(12.5)
Time 2 9(22.5) 9(22.5) 6(15.0) 10(25.0) 6(15.0)
Time 3 9(22.5) 12(30.0) 10(25.0) 6(15.0) 3(7.5)
Fruits juice
Time 1 2(5.0) 22(55.0) 8(20.0) 7(17.5) 1(2.5)
Time 2 2(5.0) 25(62.5) 6(15.0) 6(15.0) 1(2.5)
Time 3 2(5.0) 23(57.5) 9(22.5) 5(12.5) 1(2.5)
Fruits
Time 1 2(5.0) 23(57.5) 6(15.0) 7(17.5) 2(5.0)
Time 2 6(15.0) 21(52.5) 7(17.5) 6(15.0) 0(0.0)
Time 3 5(12.5) 23(57.5) 9(22.5) 2(5.0) 1(2.5)

Table 4-14 showed type and frequency
of snack or food between meal consumption per week of 3 nutritional status groups.
The results found that most students consumed snack, fast food, soft drink, fruits juice,
and fruits in everyday. For the Thai dessert, bakery, and candy and chocolate, were not

consumed by most students.
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1.1.3.3 Type and frequency of snack

or food between meal consumption per week

Table 4-15 Description of the healthy and unhealthy food frequency per week of 3
nutritional status groups (n=40)

Frequency of consumption*

Time

Healthy food ® Unhealthy food"”
Time 1 66 (55.0%) 85 (42.5%)
Time 2 66 (55.0%) 80 (40.0%)
Time 3 74 (61.7%) 94 (47.0%)

* Frequency of consumption especially consumed every day and always
(4-6 times/wk.)
#Healthy food: Thai dessert, Fruits juice, and Fruits
® Unhealthy food: Bakery, Snack, Candy and chocolate, fast food, and Soft drink

When considering  especially the
frequency of healthy and unhealthy food, the Table 4-15 presented the healthy and
unhealthy food frequency per week of 3 nutritional status groups. The results showed
that frequency of healthy food consumption in every day or always (4-6 times/wk.)
was increased from Time 2 and Time 3, but Time 1 and Time 2 was equal to
frequency of consumption, while the frequency of unhealthy food consumption was
decreased in Time 1 and Time 2, but it increased at Time 3.

Table 4-16 showed the average of the
calories of dietary intake per day at 3 times of all groups. The results showed that it
decreased from Time 1 to Time 2, and Time 2 to Time 3 in all groups of nutritional
status students.

The nutrients of dietary intake per day
such as carbohydrate, protein, and fat were calculated for comparing in 3 times as
Table 4-17. In at risk of overweight group found that carbohydrate and fat intake per
day decreased from Time 1 to Time 3, while protein intake per day decreased from
Time 1 to Time 2, and it increased at Time 3. For overweight group found that fat and
protein intake per day decreased from Time 1 to Time 3, while carbohydrate intake per

day decreased from Time 1 to Time 2, and it increased at Time 3. For obesity group
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found that all nutrients intake per day decreased from Time 1 to Time 2, and it
increased at Time 3.

1.1.3.4 Food frequency questionnaire
for children in school (24 hour recall)

Table 4-16 Description of the calories of dietary intake per day in 3 nutritional status

groups (n=40)

Calories of dietary intake per day

Students nutritional (Kcal) Total X +SD
status 500-1000 1001-1500  1501-2000
At risk of overweight
Time 1 1(20.0) 3(60.0) 1(20.0)  5(100.0)  1298.9+217.4
Time 2 2(25.0) 6(75.0) 0(0.0)  8(100.0)  1111.1+262.2
Time 3 4(50.0) 4(50.0) 0(0.0)  8(100.0)  981.6+256.8
Overweight
Time 1 2(11.8)  12(70.6) 3(17.6)  17(100.0) 1255.2+242.3
Time 2 6(46.2) 7(53.8) 0(0.0)  13(100.0) 1032.1+2255
Time 3 13(68.4)  6(31.6) 0(0.0)  19(100.0) 901.5+272.8
Obesity
Time 1 2(11.1) 9(50.0) 7(38.9)  18(100.0) 1363.8+324.6
Time 2 12(63.2)  7(36.8) 0(0.0)  19(100.0) 979.3+263.2
Time 3 11(84.6)  2(15.4) 0(0.0)  13(100.0) 818.0+226.4

Moreover, the carbohydrate intake per
day of students was lower than Thai RDI (210 grams); however, fat and protein intake
per day was similar with Thai RDI criteria (Fat = 45 grams, Pro = 35 grams), as shown
in Figure 4-6.

1.1.3.5 Carbohydrate, protein, and
fat of dietary intake per day
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Table 4-17 Description of carbohydrate (CHO), fat (FAT), and protein (PRO) from
dietary intake per day of 3 nutritional status groups (n=40)

Students nutritional status Nutrients from dietary

intake per day (g.)
CHO FAT PRO

At risk of overweight

Time 1 155.9 + 88.7 58.5+35.9 51.4+£235

Time 2 152.7+94.6 444 +31.3 355143

Time 3 79.7£18.0 439279 53.5+39.9
Overweight

Time 1 149.0 £ 80.6 50.5+21.9 54.5+35.9

Time 2 78.4+£25.7 449 + 26.7 449 +26.8

Time 3 107.9+43.6 322+ 146 35.9x17.2
Obesity

Time 1 1429 +57.9 452229 51.2+27.9

Time 2 108.7 £ 76.8 31.8x17.7 38.8+16.6

Time 3 130.8 £105.1 32.5+20.8 452 +245
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Figure 4-6: Comparison the nutrients between Thai RDI criteria and nutrients from
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dietary intake per day of experimental group
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1.1.4 Physical activities and exercise behavior

The energy expenditure of physical activity and
exercise per day of students were showed in Table 4-18. The mean of the energy
expenditure per day at 3 times was found that the energy expenditure per day in at risk
of overweight and obesity group were increased from Time 1 to Time 2, and Time 2 to
Time 3. For overweight group, the mean of the energy expenditure per day was
increased from Time 1 to Time 2, but it dropped at Time 3.

Table 4-18 Description of energy expenditure per day of 3 nutritional status groups
(n=40)

Energy expenditure per day
Students nutritional (Kcal) Total X +SD
status

500-1000 1001-1500  1501-2000

At risk of overweight

Time 1 1(20.0) 4(80.0) 0(20.0)  5(100.0)  1207.0+ 206.1

Time 2 1(12.5) 6(75.0) 1(12.5)  8(100.0)  1287.8+179.7

Time 3 0(0.0) 4(66.7) 2(33.3)  6(100.0) 1459.1+275.6
Overweight

Time 1 6(35.3) 9(52.9) 2(11.8)  17(100.0) 1190.5+298.3

Time 2 2(15.4) 8(61.5) 3(23.1)  13(100.0) 1319.3+271.9

Time 3 1(5.3) 14(73.7) 4(21.1)  19(100.0) 1315.6+244.1
Obesity

Time 1 5(27.8) 9(50.0) 4(22.2)  18(100.0) 1239.2+295.9

Time 2 3(15.8) 12(63.2) 4(21.1)  19(100.0) 1243.2+301.6

Time 3 0(0.0) 8(61.5) 5(38.5)  13(100.0) 1428.0+301.7

Table 4-19 showed the physical fitness
examination of 3 nutritional status groups. The physical fithess examination were
examined by push-ups 30 seconds, sit-ups 60 seconds, sit and reach, standing broad
jump, and zig-zag run. The trend of these activities in each time was better changing.
When considered physical fitness examination between Time 1 vs Time 2 and Time 1

vs Time 3 found that the students was better in all physical fitness types than baseline.
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1.1.5 Physical fitness

Table 4-19 Description of physical fitness examination of 3 nutritional status groups
(n=40)

Changing (n)

Type of physical fitness

Better Lower Equal
Push-ups 30 seconds (Times)
Time 1vs Time 2 29 1 10
Time 1 vs Time 3 35 3 2

X + SD; Time 1= 7.745.3, Time 2=11.0+7.8, Time 3= 12.7+7.7

Sit-ups 60 seconds (Times)

Time 1 vs Time 2 24 5 11
Time 1 vs Time 3 32 3 )
X + SD; Time 1= 5.0+4.6, Time 2= 9.0+4.8, Time 3= 12.646.9

Sit and reach (Centimeters)

Time 1vs Time 2 17 12 11
Time 1 vs Time 3 23 12 5
X % SD; Time 1 = -1.546.6, Time 2 = -1.3+7.5, Time 3 = -0.4+7.2

Standing broad jump (Centimeters)

Time 1 vs Time 2 17 16 7
Time 1vs Time 3 19 15 6

X + SD; Time 1= 100.9+15.6, Time 2= 100.0+13.9, Time 3= 101.6+15.5
Zig-Zag Run (Seconds)

Time 1 vs Time 2 26 14 0
Time 1 vs Time 3 28 12 0

X SD; Time 1=26.4+3.3, Time 2= 25.7+2.5, Time 3= 24.9+2.6

Better =Improvement in physical fitness examination
Lower=No improvement in physical fitness examination
Equal= No change in activities
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1.1.6 Nutritional status

The outcome of nutritional status in students, all
activities could have affected student’s nutritional status were examined. Weight and height
measurements of students who participated in the first time of this study were assessed for 3
times. As Table 4-20, conclude the nutritional status of all students in three periods of time.
The result found that the prevalence rate of obesity students in the first time of this study
was 45.0 % and slightly decreased to 47.5 % and 32.5 % in Time 2 and Time 3.

The student’s nutritional status compared at three periods
of time showed nutritional status progression of students. After finish obesity control program,
two students could reduce their weight. When considering the weight and height, the result
found that weight and height were slightly increased from Time 1 to Time 3. Moreover, 28 of 40

students had better nutritional status while 12 of 40 students did not improve in nutritional status.

Table 4-20 Description of student’s nutritional status compared at three periods of time (n=40)

Nutritional status Time 1 Time 2 Time 3

n % n % n %
Normal 0 0.0 0 0.0 2 5.0
(+15S.D.--15S.D)
At risk of overweight
(+1.5S.D.-+2S.D) 5 125 8 20.0 6 15.0
Overweight
(+2S.D. - +3S.D)) 17 42.5 13 325 19 47.5
Obesity
(>+3S.D) 18 45.0 19 47.5 13 325
Better Grade 1 =12 ; Grade 2 =7; Grade 3 =9; Total =28
Get worse Grade 1= 2; Grade 2 =5; Grade 3 =5; Total =12

X SD X SD X SD
Weight 42.3 10.3 42.9 10.2 43.1 11.3
X £SD; 43.1£10.5

Height 131.4 8.6 132.2 8.8 133.8 8.7

X +SD:132.4+48.7
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1.1.7 Adiposity outcome and body fat

percentage

Table 4-21 Description of adiposity outcome and body fat percentage (n=40)

Changing (n
The adiposity outcome ging (n)

Better Lower Equal
Waist circumference
Time 1 vs Time 2 18 16 6
Time 1 vs Time 3 20 15 5

X SD; Time 1= 80.6+9.3, Time 2=80.349.0, Time 3= 80.1+9.7
Skinfold thickness

- Triceps
Time 1 vs Time 2 26 8 6
Time 1 vs Time 3 24 12 4

X + SD; Time 1= 28.4+4.9, Time 2=26.0+4.8, Time 3= 26.3+5.7

- Subscapular

Time 1 vs Time 2 18 12 10
Time 1vs Time 3 17 16 7

X + SD; Time 1= 24.6+4.9, Time 2=23.7+4.5, Time 3= 24.1+4.9

Body fat percentage
Time 1 vs Time 2 30 10 0
Time 1 vs Time 3 27 13 0

X + SD: Time 1= 36.4+3.1, Time 2=34.7+2.9, Time 3= 34.8+3.5

Better =Improvement in physical fitness examination
Lower=No improvement in physical fitness examination
Equal= No change in activities

The changing of adiposity outcome and the body
fat percentage was showed by compared at Time 1 vs Time 2 and Time 1 vs Time 3.

The results found that all variables were better changing than the Time 1 or baseline.
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Therefore, all adiposity outcomes and body fat percentages could decrease after finish

obesity control program.

1.2 Control students
1.2.1 Background characteristics of the

participants

Table 4-22 Characteristics of students in 3 nutritional status groups (control group)
(n=44)

Students nutritional status

Characteristics At risk_ of Overweight  Obesity Total
overweight
n % n % n % n %
Total 100.
8 100.0 12 1000 24 100.0 44 0
Sex
Boy 2 250 5 41.7 20 833 27 61.4
Girl 6 75.0 7 583 4 16.7 17 38.6
Age (years)
6 1 12.5 2 16.7 2 8.3 5 11.4
7 3 375 5 41.7 9 37.5 17 38.6
8 1 125 3 250 8 33.3 12 27.3
9 2 250 2 16.7 4 16.7 8 18.2
10 1 12.5 0 0.0 1 4.2 2 4.5
Mean £ SD 7.88+1.35 7.42 £0.99 7.71£0.99 7.66 £1.05
Educational level
Grade 1 2 250 5 417 5 20.8 12 27.3
Grade 2 3 375 4 333 9 37.5 16 36.4

Grade 3 3 37.5 3 25.0 10 41.7 16 36.4
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The majority of control students (61.4%) were boy.

For the age distribution, the overweight group was younger than overweight and at

risk of overweight groups. Regarding education level, about 36.4% of subjects had

attained grade 2 and 3.

1.2.2 Perception of their obesity

Table 4-23 Description of respondent’s health perception of their obesity in 3

nutritional status groups (control group) (n=44)

Respondent’s

Students nutritional status

health perception At nSk_ of Overweight  Obesity Total
of their obesity overweight
n % n % n % n %

Time 1

Total 8 100.0 12 100.0 24 100.0 44 100.0
Poor level 0 0.0 0 0.0 1 4.2 1 2.3
Moderate level 5 62.5 7 58.3 11 45.8 23 52.3
Good level 3 375 5 41.7 12 50.0 20 45.5
Mean + SD 13.25+198 1241+202 1328+221 13.02+2.10

Time 2

Total 6 100.0 12 100.0 26 100.0 44 100.0
Poor level 0 0.0 2 16.7 0 0.0 2 4.5
Moderate level 2 33.3 7 58.3 19 73.1 28 63.6
Good level 4 66.7 3 250 7 269 14 318
Mean = SD 1466 +1.63 1233+214 13.04+166 13.07+1.91

Time 3

Total 6 100.0 13 100.0 25 100.0 44 100.0
Poor level 0 0.0 2 154 0 0.0 2 4.5
Moderate level 3 50.0 7 53.8 20 80.0 30 68.2
Good level 3 500 4 308 5 200 12 27.3
Mean = SD 13.16+£1.83 1215+211 1286+155 12.68+1.78
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As shown in table 4-23, most of the subjects had
respondent’s health perception of their obesity in moderate level. About 52.3%,
63.6%, and 68.2% in Time 1, 2, and 3 of three student groups had respondent’s health
perception of their obesity in moderate level. When considered in 3 times of collected
data found that mean of respondent’s health perception of their obesity in Time 3 less
than Time 2, by score in Time 2 was more than Time 1 (12.68 + 1.78, 13.07 £ 1.91,
13.02 + 2.10, respectively).
1.2.3 Consumption behavior
1.2.3.1 Frequency of meal consumption
According to Table 4-24, the overview
of meal consumption, the frequency of meal consumption indicated that most students
consumed every meal in holiday. In study day, students would consume every meal in

everyday (except the snack after dinner).

Table 4-24 Description of the frequency of meal consumption of their obesity in 3

nutritional status groups (control group) (n=44)

Consumption behavior

Meal/ Time Study day (n=44) Holiday (n=44)
Every Some None Every  Some None
day day day day

Breakfast

Time 1 34(77.3) 6(13.6) 4(9.1) 34(77.3) 6(13.6) 4(9.1)

Time 2 25(56.8) 19(43.2) 0(0.0) 31(70.5) 10(22.7) 3(6.8)

Time 3 31(70.5) 11(25.0) 2(4.5) 29(65.9) 11(25.0) 4(9.1)
Lunch

Time 1 35(79.5) 7(15.9) 2(4.5) 31(70.5) 10(22.7) 3(6.8)

Time 2 35(79.5) 9(20.5) 0(0.0) 33(75.0) 8(18.2) 3(6.8)

Time 3 35(79.5) 7(15.9) 2(4.5) 29(65.9) 10(22.7) 5(11.4)
Dinner

Time 1 36(81.9) 6(13.6) 2(4.5) 35(79.5) 8(18.2) 1(2.3)

Time 2 31(70.5) 11(25.0) 2(4.5) 32(72.7) 11(25.0) 1(2.3)

Time 3 34(77.3) 8(18.2) 2(4.5) 34(77.3) 7(15.9) 3(6.8)
Snack before breakfast

Time 1 25(56.8) 15(34.1) 4(9.1) 23(52.3) 13(29.5) 8(18.2)

Time2  14(31.8) 16(36.4) 14(31.8)  22(50.0) 7(15.9)  15(34.1)
Time3  15(34.1) 12(27.3) 17(38.6)  21(47.7) 9(20.5)  14(31.8)
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Table 4-24 Description of the frequency of meal consumption of their obesity in 3

nutritional status groups (control group) (n=44) (cont.)

Consumption behavior

Study day (n=44) Holiday (n=44)
Meal/ Time
Every Some None Every Some None
day day day day

Snack mid morning
Time 1 26(59.1) 10(22.7) 8(18.2) 22(50.0) 17(38.6) 5(11.4)
Time 2 19(43.2) 21(47.7)  4(9.1) 21(47.7) 16(36.4)  7(15.9)
Time 3 20(45.5) 11(25.0) 13(29.5)  20(45.5) 14(31.8) 10(22.7)
Snack mid afternoon
Time 1 25(56.8) 10(22.7) 9(20.5) 22(50.0) 15(34.1) 7(15.9)
Time 2 15(34.1) 22(50.0) 7(15.9) 23(52.3) 13(29.5) 8(18.2)
Time 3 18(40.9) 16(36.4) 10(22.7) 18(40.9) 19(43.2)  7(15.9)
Snack after dinner
Time 1 20(45.5) 8(18.2) 16(36.4)  21(47.7) 12(27.3) 11(25.0)
Time 2 10(22.7) 15(34.1) 19(43.2) 10(22.7) 16(36.4)  18(40.9)
Time 3 17(38.6) 10(22.7)  17(38.6) 19(43.2) 12(27.3) 13(29.5)
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1.2.3.2 Type and frequency of snack

or food between meal consumption per week

Table 4-25 Description of type and frequency of snack or food between meal

consumption per week of 3 nutritional status groups (control group) (n=44)

Frequency of consumption (n=44)

Type of Always Siome Hardly
snack/ food None Everyday (4-6 tmes (2-3
times/wk.) (_1-3 times/mo.)
times/wk.)
Thai dessert
Time 1 18(40.9) 4(9.1) 1(2.3) 10(22.7) 11(25.0)
Time 2 17(38.6) 5(11.4) 1(2.3) 11(25.0) 10(22.7)
Time 3 13(29.5) 4(9.1) 5(11.4) 9(20.5) 13(29.5)
Bakery
Time 1 8(18.2) 11(25.0) 9(20.5) 9(20.5) 7(15.9)
Time 2 18(40.9)  7(15.9) 4(9.1) 10(22.7) 5(11.4)
Time 3 11(25.0) 9(20.5) 8(18.2) 8(18.2) 8(18.2)
Snack
Time 1 8(18.2) 18(40.9) 7(15.9) 8(18.2) 3(6.8)
Time 2 12(27.3) 12(27.3) 5(11.4) 13(29.5) 2(4.5)
Time 3 10(22.7) 13(29.5) 6(13.6) 12(27.3) 3(6.8)
Candy and
chocolate
Time 1 15(34.1)  5(11.4) 1(2.3) 7(15.9) 16(36.4)
Time 2 16(36.4) 3(6.8) 8(18.2) 8(18.2) 9(20.5)
Time 3 13(29.5) 4(9.1) 9(20.5) 10(22.7) 8(18.2)
Fast food
Time 1 8(18.2) 10(22.7) 13(29.5) 9(20.5) 4(9.1)
Time 2 11(25.0) 9(20.5) 7(15.9) 12(27.3) 5(11.4)

Time 3 8(18.2) 13(29.5) 6(13.6) 8(18.2) 9(20.5)
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Table 4-25 Description of type and frequency of snack or food between meal

consumption per week of 3 nutritional status groups (control group) (n=44) (cont.)

Frequency of consumption (n=44)

Type of Always S.ome Hardly
snack/ food None Everyday (4-6 tmes (2-3
times/wk.) (_1-3 times/mo.)
times/wk.)
Soft drink
Time 1 9(20.5) 7(15.9) 12(27.3) 10(22.7) 6(13.6)
Time 2 10(22.7) 9(20.5) 3(6.8) 16(36.4) 6(13.6)
Time 3 13(29.5) 6(13.6) 7(15.9) 14(31.8) 4(9.1)
Fruits juice
Time 1 3(6.8) 24(54.5) 11(25.0)  2(4.5) 4(9.1)
Time 2 9(6.8) 22(32.8) 3(11.5) 7(53.8) 3(27.3)
Time 3 3(6.8) 21(47.7) 12(27.3) 4(9.1) 4(9.1)
Fruits
Time 1 4(9.1) 25(56.8) 11(25.0) 1(2.3) 3(6.8)
Time 2 4(9.1) 25(56.8) 7(15.9) 5(11.4) 3(6.8)
Time 3 4(9.1) 26(59.1) 8(18.2) 4(9.1) 2(4.5)

As Table 4-25, the overview of type

and frequency of snack or food between meal consumption per week, most students

consumed snack, fast food, fruits juice, and fruits in everyday. Students sometimes

consumed soft drink.
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1.2.3.3 Type and frequency of snack

or food between meal consumption per week

Table 4-26 Description of the healthy and unhealthy food frequency per week of 3

nutritional status groups (control group) (n=44)

Frequency of consumption*

Time

Healthy food ® Unhealthy food"”
Time 1 76 (57.6%) 93 (42.3%)
Time 2 63 (47.7%) 67 (30.5%)
Time 3 76 (57.6%) 81 (36.8%)

* Frequency of consumption especially consumed every day and always
(4-6 times/wk.)
#Healthy food: Thai dessert, Fruits juice, and Fruits
® Unhealthy food: Bakery, Snack, Candy and chocolate, fast food, and Soft drink

When considering especially the frequency of healthy and unhealthy food,
the Table 4-26 presented the healthy and unhealthy food frequency per week of 3
nutritional status groups. The results showed that frequency of healthy food
consumption in every day or always (4-6 times/wk.) was decreased from Time 1 and
Time 2, but it increased at Time 2 and Time 3, while the frequency of unhealthy food
consumption was decreased in Time 1 and Time 2, but it increased at Time 3.

Table 4-27 showed the calories of dietary intake per day of students. The
mean of the calories of dietary intake per day at 3 times showed that it decreased from

Time 1 to Time 2, but it increased at Time 3 in all groups of nutritional status student.
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1.2.3.4 Food frequency questionnaire

for children in school (24 hour recall)

Table 4-27 Description of the calories of dietary intake per day of 3 nutritional status

groups (control group) (n=44)

Calories of dietary intake per

Students day (Kcal) Total X +SD
nutritional status  500- 1001- 1501-
1000 1500 2000
At risk of
overweight
Time 1 1(12.5) 1(12.5) 6(75.0)  8(100.0) 1514.3+250.3
Time 2 1(16.7)  5(83.3) 0(0.0) 6(100.0) 1099.8+182.1
Time 3 2(33.3) 4(66.7) 0(0.0) 6(100.0) 1236.2+249.3
Overweight
Time 1 1(8.3) 9(75.0) 2(16.7) 12(100.0) 1288.4+315.3
Time 2 1(7.7)  11(846) 1(7.7) 13(100.0) 1192.5+216.5
Time 3 1(8.3)  7(58.3) 4(33.3) 12(100.0) 1347.0+364.9
Obesity
Time 1 1(4.2) 10(41.7) 13(54.2) 24(100.0) 1507.4+282.2
Time 2 2(8.0) 22(88.0) 1(4.0) 25(100.0) 1203.4+163.8
Time 3 1(3.8) 16(61.5) 9(34.6)  26(100.0) 1347.8+225.5

1.2.3.4 Carbohydrate, protein, and
fat of dietary intake per day

The nutrients from dietary intake per day
that were carbohydrate, protein, and fat were calculated for comparing in 3 Times as Table
4-28. In at risk of overweight group found that carbohydrate and fat intake per day
decreased from Time 1 to Time 2, and it increased at Time 3. While protein intake per day
increased from Time 1 to Time 3. For overweight and obesity group found that all nutrients

intake per day increased from Time 1 to Time 2, and it decreased at Time 3.
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Table 4-28 Description of carbohydrate (CHO), fat (FAT), and protein (PRO) from
dietary intake per day of 3 nutritional status groups (control group) (n=44)

Students nutritional status

Nutrients from dietary

intake per day (g.)

CHO FAT PRO

At risk of overweight

Time 1 96.4 + 49.7 313 £148 352 + 135

Time 2 774 = 41.6 252 + 105 39.7 £ 231

Time 3 136.7 + 30.4 38.0 £ 121 459 + 249
Overweight

Time 1 98.9 +52.8 27.8+195 27.7+14.0

Time 2 139.9 + 80.7 46.5 + 24.6 48.0+21.9

Time 3 122.9+73.1 36.5 +30.9 43.7+35.3
Obesity

Time 1 85.7+335 26.6 £ 16.4 33.2+21.2

Time 2 137.4 +59.4 39.9+18.9 474+ 259

Time 3 98.6 +43.5 31.9+17.9 34.4+132
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Figure 4-7: Comparison the nutrients between Thai

dietary intake per day of control group

RDI criteria and nutrients from
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The Figure 4-7 showed the comparison of nutrients between Thai RDI
criteria and nutrients from dietary intake per day of students. It found that
carbohydrate intake per day of students was lower than Thai RDI (210 grams) all the
Time; however, fat and protein intake per day was higher than Thai RDI criteria in
Time 1. Then, it was similar with Thai RDI criteria (Fat = 45 grams, Pro = 35 grams)
at Time 2 and Time 3.

1.2.4 Physical activities and exercise behavior

The energy expenditure of physical activity and
exercise per day of students were showed in Table 4-29. The mean of the energy
expenditure per day at 3 times was found that energy expenditure per day of all groups
was increased from Time 1 to Time 2. Then, it decreased at Time 3.

Table 4-29 Description of energy expenditure per day of 3 nutritional status groups

(control group) (n=44)

Energy expenditure per day

Students (Kcal) Total X +SD
nutritional status 500- 1001- 1501-
1000 1500 2000
At risk of
overweight
Time 1 1(12.5)  6(75.0) 1(12.5)  8(100.0) 1235.4+236.4
Time 2 1(16.7) 4(66.7) 1(16.7)  6(100.0) 1274.2+228.8
Time 3 0(0.0) 5(83.3) 1(16.7)  6(100.0) 1255.1+220.5
Overweight
Time 1 1(8.3) 10(83.3) 1(8.3) 12(100.0) 1291.6+223.8
Time 2 1(8.3) 10(83.3) 1(8.3) 12(100.0) 1332.7+£203.0
Time 3 0(0.0) 12(92.3) 1(7.7) 13(100.0) 1325.2+178.3
Obesity
Time 1 1(4.2)  9(375)  14(58.3) 24(100.0) 1512.8+250.1
Time 2 0(0.0) 12(46.2) 14(53.8) 26(100.0) 1518.0+232.9

Time 3 0(0.0)  11(44.0)  14(56.0) 25(100.0) 1495.1+237.6
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1.2.5 Physical fitness

The physical fitness examination between Time 1 vs
Time 2 and Time 1 vs Time 3 found that students was better in push-ups 30 seconds, sit-ups
60 seconds, and zig-zag run. Two activities were lower changing these were sit and reach and

standing broad jump.

Table 4-30 Description of physical fitness examination of 3 nutritional status groups
(control group) (n=44)

Changing (n)
Type of physical fitness

Better Lower Equal
Push-ups 30 seconds (Times)
Time 1 vs Time 2 24 5 15
Time 1 vs Time 3 35 1 8

X+ SD; Time 1=7.7+5.5, Time 2=9.9£7.4, Time 3= 11.7+6.9

Sit-ups 60 seconds (Times)

Time 1vs Time 2 28 7 9
Time 1 vs Time 3 34 5 5
X+ SD; Time 1=2.94£3.6, Time 2= 5.7+6.1, Time 3= 6.9£4.6

Sit and reach (Centimeters)

Time 1 vs Time 2 18 21 5
Time 1 vs Time 3 14 29 1

X+ SD; Time 1 = 0.8+5.2, Time 2 = 0.1+5.7, Time 3 =-0.7+5.9

Standing broad jump (Centimeters)
Time 1 vs Time 2 16 23 5

Time 1 vs Time 3 19 19 6

X+ SD; Time 1= 84.1+20.0, Time 2= 83.2+19.5, Time 3= 85.9+20.1

Zig-Zag Run (Seconds)

Time 1 vs Time 2 27 16 1
Time 1 vs Time 3 23 19 2

X+ SD; Time 1=24.7+2.5, Time 2= 24.5+2.6, Time 3= 24.5+2.4

Better =Improvement in physical fitness examination
Equal= No change in activities
Lower=No improvement in physical fitness examination
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1.2.6 Nutritional status

The outcome of nutritional status in control
students who was not receives the obesity control program. However, weight and
height measurements were assessed for 3 times. As Table 4-31, conclude nutritional
status of all students in three periods of time. The result found that the prevalence rate
of obesity students in the first time of this study was 54.5 % and slightly increased to
59.1 % in Time 2 and decreased to 56.9 % in Time 3. Moreover, the result found that
the prevalence rate of overweight students in Time 1 and Time 2 of the study was
27.3 % and slightly increased to 29.5 % in Time 3.

Table 4-31 Description of student’s nutritional status compared at three periods of
time (control group) (n=44)

. Time 1 Time 2 Time 3
Nutritional status
n % n % n %
Normal 0 0.0 0 0.0 0 0.0
(+1.5S.D.--15S.D))
At risk of overweight
8 18.2 6 13.6 6 13.6
(+1.5S.D.-+2S.D))
Overweight
12 27.3 12 27.3 13 29.5
(+2S.D.-+3S.D))
Obesity
24 545 26 59.1 25 56.9
(>+3S.D)
Better Grade 1 =6 ; Grade 2 =7; Grade 3 =7; Total =20
Get worse Grade 1 =6 ; Grade 2 =9; Grade 3=9; Total =24
X SD X SD X SD
Weight 44.4 1.7 45.8 8.2 46.5 8.3
X + SD:; 45.6+8.1
Height 133.1 6.5 134.7 6.6 135.6 6.9

X +SD: 134.5+6.7
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When considering the weight and height, the result
found that weight and height were slightly increased from Time 1 to Time 3.
Moreover, 20 of 40 students had better nutritional status while 24 of 40 students did
not improve in nutritional status.

1.2.7 The adiposity outcome and the body fat

percentage

Table 4-32 Description of adiposity outcome and body fat percentage (control group)
(n=44)

Changing (n)

The adiposity outcome

Better Lower Equal
Waist circumference
Time 1 vs Time 2 19 22 3
Time 1 vs Time 3 17 24 3

X + SD; Time 1= 81.6+7.9, Time 2=81.6+7.7, Time 3= 81.5+7.8
Skinfold thickness

- Triceps
Time 1 vs Time 2 12 25 7
Time 1 vs Time 3 13 25 6

X + SD; Time 1= 29.0+5.0, Time 2=30.2+5.2, Time 3= 29.4+4.8

- Subscapular

Time 1 vs Time 2 22 20 2
Time 1vs Time 3 14 24 6

X SD; Time 1= 26.5+5.8, Time 2=26.845.2, Time 3= 27.3+5.2

Body fat percentage
Time 1 vs Time 2 17 26 1
Time 1 vs Time 3 18 26 0

X + SD; Time 1= 36.7+2.8, Time 2=37.3+2.7, Time 3= 36.8+2.5

Better =Improvement in physical fitness examination
Equal= No change in activities
Lower=No improvement in physical fitness examination
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The description of adiposity outcome and body fat
percentage was showed as Table 4-32. The changing of adiposity outcome and body
fat percentage was showed by compared at Time 1 vs Time 2 and Time 1 vs Time 3.
The results found that most variables were lower changing than baseline. However,
skinfold thickness at subscapular from Time 2 was better changing than Time 1 or
baseline.

1.3 The comparison between experimental and control
group

Part 1: General Characteristics of the Subjects

As Table 4-33 showed the main characteristic. The results
found that were not statistical differences regarding gender (p-value=0.730), age (p-
value=0.240) and nutritional status (p-value=0.329) of students in both group. In
addition, the number of obese group students was higher than overweight and at risk

of overweight students.

Table 4-33 Description of characteristic of experimental and control group (n=84)

Characteristic Experimentalogroup Control group
n Yo n %
Total 40 100.0 44 100.0
Gender
Boy 26 65.0 27 61.4
Girl 14 35.0 17 38.6
xy*=0.12  df=1  p-value=0.730°
Age (years)
6 4 10.0 5 11.4
7 12 30.0 17 38.6
8 11 27.5 12 27.3
9 8 20.0 8 18.2
10 5 125 2 4.5
X + SD; 7.95+1.19 7.66+1.05

t=1.184  df=82 p-value=0.240°"
Nutritional status

Atrisk of overweight 5 125 8 18.2
Overweight 17 42.5 12 27.3
Obese 18 45.0 24 54.5

v?=2.226  df=2  p-value=0.329°
&= Pearson’s chi-square test
b= Paired t-test
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Part 2: The comparison the effect of obesity control
program

After implementation in obesity control program, the
nutritional status between experimental and control group revealed that experimental
students had been improved in nutritional status about 28 of 40 students (70.0%) and
20 of 44 control students (45.45%). When considering the students who had worse
nutritional status found that 12 of 40 experimental students (30.0 %) and 24 of 44
control students (54.54%). Moreover, two-way repeated measures ANOVA method
was used for comparison the effect of obesity control program. The outcome and
output testing included 1) the respondent’s health perception of their obesity, 2) the
body fat percentage, 3) the calories of dietary intake per day, and 4) the energy
expenditure per day.

1. Respondent’s health perception of their obesity

The Table 4-34 showed the means scores of respondent’s
health perception at three periods of time in experimental and control group. Most
students had moderate level (score 10-13) of respondent’s health perception of their
obesity. For experimental group, found the average of respondent’s health perception
of their obesity score in Time 1 and Time 2 was increased from 12.4+2.5 to 13.3+2.2,
respectively. Then it slightly decreased to 13.2+2.4 in Time 3. For control group, the
average of respondent’s health perception of their obesity score was increased from
Time 1 (13.0 £2.1) to Time 2 (13.1+1.9), but it dropped at Time 3 (12.6+1.6).

Table 4-34 The average means scores of respondent’s health perception at three

periods of time in experimental and control group

Experimental Control
Respondent’s health perception score group (n=40)  group (n=44)
X (SD) X (SD)
Before program intervention (Timel) 12.4 (2.5) 13.0 (2.1)
During program intervention (Time2) 13.3(2.2) 13.1 (1.9)

Immediately after program intervention (Time 3) 13.2 (2.4) 12.6 (1.6)
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The Table 4-35 showed the mean score of respondent’s health
perception, the mean scores of experimental and control group were not significantly
different from each other (p-value=0.79). The overall within group factors indicated
that had no any pair of respondent’s health perception score by time interaction was
different (p-value=0.72).

Table 4-35 Comparison of respondent’s health perception between group and within
group

Source of variables SS df Ms F p-value 2P

Between groups

Groups 0.308 1 0.308 0.067 0.79
Between groups error 372.398 81 4,598

Within groups

Time 2.975 2 1.488 0.322 0.725
Groups *Time 15.952 2 7.976 1.727 0.181
Within groups error 748.127 162 4.618

&p-value <0.05

P Sphericity Assumed

2. Calories of dietary intake per day

The calories of dietary intake per day of experimental and
control group students represented in Table 4-36. The table showed that experimental
group consumed food per day was decreased from Time 1 (1309.4+278.5) to Time 2
(1022.8+250.0), and it was decreased at Time 3 (892.8 £252.8). During control group
was decreased from Time 1 (1448.9+£296.8) to Time 2 (1186.0£182.1), but it was
increased at Time 3 (1332.3+268.9) as the line graph (Figure 4-8).
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Table 4-36 The average means of the calories of dietary intake per day at three periods

of time in experimental and control group

Experimental Control
Calories of dietary intake per day group (n=40) group (n=44)
X (SD) X (SD)
Before program intervention (Timel) 1309.4 (278.5) 1448.9 (296.8)
During program intervention (Time2) 1022.8 (250.0) 1186.0 (182.1)
Immediately after program intervention (Time 3) 892.8 (252.8) 1332.3 (268.9)

Table 4-37 Comparison of the calories of dietary intake per day between group and

within group

Source of variables SS df Ms F p-value ®°

Between groups

Groups 3665612.53 1 366561.53 25.36 <0.001°
Between groups error  1.171E7 81 144513.92

Within groups

Time 89739.15 1.57 44869.57 1.69 0.0462
Groups *Time 1192541.78 1.57 759300.53 2253 <0.001%

Within groups error 4288186.01 127.22 33707.67

#p-value <0.05
b Greenhouse-Gesser

Table 4-38 Comparison of the calories of dietary intake per day at three periods of

time between experimental and control group

Calories of dietary intake Mean Std. Error p-value *°
per day difference

Experimental group

Time 2 - Time 1 -286.61 39.32 <0.001%
Time 3 - Time 2 -129.98 16.50 <0.001%
Time 3-Time 1 -416.60 43.49 <0.001°%
Control group

Time 2—-Time 1 -262.91 40.85 <0.001%
Time 3 - Time 2 146.32 29.29 <0.001%
Time 3-Time 1 -116.59 37.65 <0.001?

& p-value <0.05
b Bonferroni’s method
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The calories of dietary intake per day of experimental and
control group were significantly different (p-value <0.001). The experimental group
had calories of dietary intake per day lower than the control group. The overall within
group factors indicated that had some pair of the calories of dietary intake per day in
time was different (p-value=0.046).The interaction between group and difference of
time measurement was significantly difference (p-value<0.001), as shown in Table 4-
37.

The Table 4-38 showed the comparison of the calories of
dietary intake per day at three periods of time between experimental and control
group. It showed that mean score of experimental and control group was first
measurement before program intervention, the second measurement during program
intervention, and after program intervention were significantly difference (p-
value<0.001). In experimental group, the mean score of after the intervention was
significantly lower than the mean score obtained from the first measurement before
program intervention and the second measurement during program intervention (p-
value<0.001); however, the second measurement during program intervention was still
significantly lower than the mean score obtained from the first measurement before
program intervention (p-value<0.001). During control group, the mean score of the
first measurement before program intervention was significantly higher than the mean
score obtained from the second measurement during program intervention (p-
value<0.001); however, the second measurement during program intervention was still
significantly lower than the mean score obtained from the after the intervention (p-
value<0.001).
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The calories of dietary intake per day

Experimental group
— — — Control group
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Figure 4-8: The means score of line graph of the calories of dietary intake per day in

experimental and control group

3. Energy expenditure per day

The means scores of energy expenditure per day at three
periods of time in experimental and control group was showed in Table 4-39. For
experimental group, found the average the energy expenditure per day in Time 1 and
Time 2 was increased from 1214.5+282.1 to 1276.8 +£267.8, respectively. Then it
slightly increased to 1369.2+266.2 at Time 3. For control group, the average of energy
expenditure per day in Time 1 and Time 2 was decreased from 1448.9+296.8 to
1434.2+242.6, respectively. Then it dropped to 1412.2+236.2 at Time 3, as the line

graph presented changes at three periods in term of mean scores (Figure 4-9).
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Table 4-39 The average means of energy expenditure per day at three periods of time

in experimental and control group

Experimental Control
Energy expenditure per day group (n=40)  group (n=44)
X (SD) X (SD)
Before program intervention (Timel) 12145 (282.1) 1448.9 (296.8)
During program intervention (Time2) 1276.8 (267.8) 1434.2 (242.6)

Immediately after program intervention (Time 3) 1369.2 (266.2) 1412.2 (236.2)

Table 4-40 Comparison of energy expenditure per day between group and within

group
Source of variables SS df Ms F p-value 2P

Between groups

Groups 846499.44 1 846499.44 461 0.035%
Between groups error  1.485E7 81 183348.60

Within groups

Time 74889.67 1.79 41761.66 9.19 <0.001°%
Groups *Time 231155.21 1.79 128901.97 28.39 <0.001°%

Within groups error 659489.61 14525 4540.24

&p-value <0.05
b Greenhouse-Gesser

The energy expenditure per day of experimental and control
group were significantly different (p-value=0.035). The experimental group had
energy expenditure per day lower than the control group. However, the trend of this
changing could indicate that energy expenditure per day in experimental group was
higher than control group. The overall within group factors indicated that had some
pair of energy expenditure per day in time interaction was different, (p-value<0.001),

as shown in Table 4-40.
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Table 4-41 Comparison the means scores of energy expenditure per day at three

periods of time between experimental and control group

Energy expenditure Mean Std. Error p-value 2°

per day difference

Experimental group

Time 2-Time 1 62.36 11.76 <0.001%
Time 3-Time 2 92.30 15.62 <0.0012
Time 3-Time 1 154.66 17.60 <0.001%

Control group

Time 2 -Time 1 32.18 15.06 0.12
Time 3 - Time 2 -22.07 7.42 0.014°
Time3-Time 1 10.12 14.59 1.00

#p-value <0.05
® Bonferroni’s method

The comparison of energy expenditure per day at three periods of time
between experimental and control group was showed in Table 4-41. It showed that
mean score of experimental was first measurement before program intervention, the
second measurement during program intervention, and after program intervention
were significantly difference (p-value<0.001). The mean score of experimental group
after intervention was significantly higher than the mean score obtained from the
second measurement during program intervention and before program intervention (p-
value<0.001); however, the second measurement during program intervention was still
significantly higher than the mean score obtained from the first measurement before
program intervention (p-value<0.001). During control group, the mean score after
intervention was significantly lower than the mean score obtained from the second

measurement during program intervention (p-value=0.014).
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The energy expenditure per day
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Figure 4-9: The means score of line graph of the energy expenditure per day in

experimental and control group

4. The body fat percentage

The Table 4-42 showed the means of body fat percentage at
three periods of time in experimental and control group. For experimental group,
found the average of body fat percentage was decreased from Time 1 (36.4+3.1) to
Time 2 (34.7£2.9), but it was slightly increased at Time 3 (34.8 £3.4). During control
group was increased from Time 1 (36.7£2.8) to Time 2 (37.3+2.7), but it dropped at
Time 3 (36.8+2.5). The line graph presented changes at three periods in term of mean
scores (Figure 4-10).

Body fat percentage of experimental and control group were
significantly different (p-value=0.009). The overall within group factors indicated that
had some pair of body fat percentage in time was different (p-value=0.032). The
interaction between group and difference of time measurement was significantly

difference (p-value<0.001), as shown in Table 4-42.
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Table 4-42 The average means of body fat percentage at three periods of time in

experimental and control group

Experimental Control
Body fat percentage group (n=40)  group (n=44)
X (SD) X (SD)
Before program intervention (Timel) 36.4 (3.1) 36.7 (2.8)
During program intervention (Time2) 34.7 (2.9) 37.3(2.7)
Immediately after program intervention (Time 3) 34.8 (3.4) 36.8 (2.5)

Table 4-43 Comparison of body fat percentage between group and within group

Source of variables  SS df Ms F p-value 2°

Between groups

Groups 142.80 1 142.80 7.17 0.0092
Between groups error  1612.73 81 19.91

Within groups

Time 0.52 1.61 0.37 0.12 0.032°
Groups *Time 61.65 1.61 38.32 13.73 <0.001%

Within groups error 363.51 130.31 2.79

p-value <0.05

b Greenhouse-Gesser

The experimental group had body fat percentage lower than
the control group. The mean score of experimental group after intervention were not
different from the mean score obtained from the second measurement during program
intervention (p-value=1.00); however, it was still significantly lower than the mean
score obtained from the first measurement before program intervention (p-
value=0.007). Moreover, the mean score of second measurement during program
intervention was significantly lower than before program intervention (p-
value=0.001). During control group, the mean score of three times measurement was

not different (p-value > 0.05).
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Table 4-44 Comparison of body fat percentage at three periods of time between

experimental and control group

Mean Std. Error p-value 2°
Body fat percentage ]

difference
Experimental group
Time 2-Time 1 -1.66 0.37 0.001%
Time 3 -Time 2 0.08 0.27 1.00
Time3-Time 1 -1.58 0.48 0.0072
Control group
Time2-Time 1 0.60 0.30 0.16
Time 3 -Time 2 -0.45 0.21 0.13
Time3-Time 1 1.16 0.29 1.00

&p-value <0.05
b Bonferroni’s method

The body fat percentage
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Figure 4-10: The means score of line graph of body fat percentage in experimental

and control group
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2.1.1 Background characteristics of parents

Table 4-45 Characteristics of parents in 3 nutritional status groups (n=40)

Students nutritional status

Characteristics Al nSk_ of Overweight  Obesity Total
overweight
n % n % n % n %
Total
5 100.0 17 100.0 18 100.0 40 100.0

Sex

Male 1 200 7 412 5 278 13 325

Female 4 80.0 10 58.8 13 722 27 67.5
Age (years)

<30 1 200 5 294 6 333 12 30.0

31-40 2 400 5 294 5 277 12 30.0

41-50 2 400 3 176 3 168 8 20.0

>50 0 0.0 4 236 4 222 8 20.0

Mean + SD 3521+1.24 3643+135 3546+1.03 35.70+1.18
Educational level

Prathom 2 40.0 3 17.6 3 16.8 8 20.0

Mathayom 1 200 2 118 3 168 6 15.0

Diploma 1 200 5 294 5 277 11 27.5

Bachelor degree

or higher 200 7 412 7 387 15 375
Occupation

Housewife 2 400 3 176 4 222 9 22.5

Government 1 20.0 5 29.4 5 27.8 11 27.5

Private employee 1 20.0 6 35.4 5 27.8 12 30.0

Labor 1 200 3 176 4 222 8 20.0
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Table 4-45 presented the characteristics of parents

in 3 groups that followed the nutritional status of their student. The result found that

the majority of subjects (67.5%) were female. For the age distribution, parents of

overweight group were older than at risk of overweight and obesity groups. Regarding

education level, about 37.5% of subjects had attained bachelor degree or higher. Most

occupation of parents was private employee.

1.1.2 Perception of the obesity in their child

Table 4-46 Description of parent’s perception of obesity in their child in 3 student

groups of nutritional status (n=40)

Parent’s Students nutritional status
perception of At risk of _ _ Total
) Overweight  Obesity

obesity in their overweight

child n % n % n % n %

Time 1

Total 5 100.0 17 100.0 18 100.0 40 100.0
Poor level 0 0.0 0 0.0 1 0.0 1 2.5
Moderate level 2 400 9 529 9 500 20 50.0
Good level 3 600 8 470 8 50.0 19 47.5
Mean £ SD 3401+323 3345+4.12 3487+5.63 34.15+351

Time 2

Total 8 100.0 13 100.0 19 100.0 40 100.0
Poor level 0 0.0 1 7.7 0 0.0 1 2.5
Moderate level 4 200 5 385 10 52.6 19 47.5
Good level 4 200 7 538 9 474 20 50.0
Mean + SD 35.32+568 3521+488 3554+553 3538+5.73

Time 3

Total 8 100.0 19 100.0 13 100.0 40 100.0
Poor level 0 0.0 0 0.0 1 7.7 1 2.5
Moderate level 3 375 9 474 5 38.5 17 42.5
Good level 5 625 10 526 7 53.8 22 55.0
Mean £ SD 36.73+6.12 36.32+541 35.67+6.08 36.19+5.87
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Table 4-46 presented the parent’s perception of
obesity in their child that consisted of 12 dimensions, which were prior health, current
health, health outlook, resistance and susceptibility to illness, health worry and
concern, and sickness orientation. Mean score between 12-23 means the parent’s
perception of obesity in their child was at poor level, between 24-35 was moderate
level, and between 36-48 was good level. Most of the subjects had parent’s perception
of obesity in their child in moderate level in Time 1 and 2, and good level in Time 3.
When considered in 3 times of collected data found that mean of parent’s perception
of obesity in their child in Time 1 lesser than Time 2 and Time 2 lesser than time 3,
respectively.

The repeated measure ANOVA was used to
evaluate each consumption behavior of students for 3 times. However, no significant
difference in score of parent’s perception of obesity in their child was observed among
the three times, (F (2, 78y =7.906; p-value =0.089) as shown in Table 4-47.

Table 4-47 Analysis of variance of parent’s perception of obesity in their child at three

periods of time

Source of variables SS df Ms F p-value
Within groups 290847.434 80

Time 49023.173 2 24511.586 7.906 0.089
Within groups error  241824.261 78 3100.311

2.1.3 The consumption behavior

The calories of dietary intake per day of parents
were showed in Table 4-48. The mean of the calories of dietary intake per day at 3
times found that mean of calories of dietary intake per day in Time 1 lesser than Time
2 and Time 2 higher than time 3, respectively. However, no significant difference in
score of the calories of dietary intake per day was observed among the three times, (F
@, 78) =26.596; p-value =0.092) as shown in Table 4-49.
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Table 4-48 Description of the calories of dietary intake per day of parents in 3 student
groups of nutritional status (n=40)

Calories of dietary intake per day

Students (Kcal) Total X +SD
nutritional 1001- 1501 >2001

status 1500 -2000
At risk of

overweight

Time 1 0(0.0) 2(40.0) 3(60.0) 5(100.0) 2546.2+238.6
Time 2 2(25.0)  1(12.5) 5(62.5)  8(100.0)  2489.4+252.8
Time 3 2(25.0)  3(37.5) 3(37.5)  8(100.0) 2342.3+266.1
Total 4(19.0)  6(28.6) 11(52.4)  21(100.0) 2448.7+259.2
Overweight

Time 1 3(17.6)  5(29.5) 9(52.9)  17(100.0) 2559.1+225.1
Time 2 2(15.4)  3(23.1) 8(61.5)  13(100.0) 2398.6+242.5
Time 3 3(15.8)  9(47.4) 7(36.8)  19(100.0) 2403.9+231.7
Total 8(16.3)  17(34.7)  24(49.0)  49(100.0) 2473.8+276.3
Obesity

Time 1 4(22.2) 8(44.4) 6(33.4) 18(100.0) 1890.7+353.9
Time 2 4(21.1)  5(26.3) 10(52.6)  19(100.0) 2498.5+273.8
Time 3 2(15.4)  2(15.4) 9(69.2)  13(100.0) 2387.4%266.0
Total 10(20.0)  15(30.0) 25(50.0) 50(100.0) 2306.7+257.5

Table 4-49 Analysis of variance of the calories of dietary intake per day at three

periods of time in parents

Source of variables SS df Ms F p-value
Within groups 945430.432 80
Time 383331.713 2 191665.856 26.596 0.092

Within groups error  562098.719 78 7206.393
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2.1.4 The physical activities and exercise
behavior

For the physical activities and exercise behavior of
parents, the mean of the energy expenditure per day at 3 times in Time 1 lesser than
Time 2 and Time 2 higher than time 3, respectively. However, no significant
difference in score of the energy expenditure per day at 3 times observed among the
three times, (F (2, 7s) =42.858; p-value =0.542) as shown in Table 4-50 and Table 4-51.

Table 4-50 The average means scores of the energy expenditure per day at three

periods of time in parents

Time Mean = S.D.
Before program intervention (Timel) 1818.78 £ 279.98
During program intervention (Time2) 2100.44 + 249.02

Immediately after program intervention (Time 3) 2065.19 + 286.32
F=42.858, df =2,78 , p = 0.542

Table 4-51 Analysis of variance of the energy expenditure per day at three periods of

time in parents

Source of variables SS df Ms F p-value
Within groups 743703.332 80
Time 389381.124 2 194690.562 42.858 0.542

Within groups error  354322.208 78 4542.592
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2.2 The control group
2.2.1 Background characteristics of parents
Table 4-52 The characteristics of parents in 3 groups of nutritional status (control

group) (n=44)

Students nutritional status

Characteristics At I’IS-k of Overweight  Obesity Total
overweight
n % n % n % n %
Total
8 100.0 12 1000 24 100.0 44 100.0
Sex
Male 3 375 4 333 10 41.7 17 38.6
Female 5 625 8 66.7 14 58.3 27 61.4
Age (years)
<30 3 375 3 250 6 250 12 27.3
31-40 2 250 2 16.7 7 292 11 25.0
41-50 2 250 4 333 8 333 14 31.8
>50 1 125 3 250 3 125 7 15.9
Mean £+ SD 3145+126 3533+125 3445+1.13 33.74+121
Educational level
Prathom 2 25.0 2 16.7 5 20.8 9 20.5
Mathayom 3 375 3 250 5 20.8 11 25.0
Diploma 1 125 3 250 5 208 9 20.5
Bachelor degree
or higher 2 250 4 333 9 376 15 34.0
Occupation
Housewife 3 375 4 333 4 16.7 11 25.0
Government 2 25.0 5) 41.7 7 29.2 14 31.8
Private employee 2 250 2 16.7 8 33.3 12 27.3
Labor 1 12.5 1 8.3 5 20.8 7 15.9
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Table 4-52 presented the characteristics of parents
in 3 groups that followed the nutritional status of their student. The result found that
the majority of subjects (61.4%) were female. For the age distribution, the parents of
overweight group were older than at risk of overweight and obesity groups. Regarding
education level, about 34.0% of subjects had attained bachelor degree or higher. Most
occupation of parents was government.

For the parent’s perception of obesity in their child,
most of the subjects had parent’s perception of obesity in their child in moderate level
in Time 1 to Time 3. When considered in 3 times of collected data found that mean of
parent’s perception of obesity in their child in Time 1 higher than Time 2 and Time 2
lesser than time 3, respectively as shown in Table 4-53. However, no significant
difference in score of parent’s perception of obesity in their child was observed among
the three times, (F (2, 8s) =11.319; p-value =0.059) as shown in Table 4-54.

2.2.2 Perception of the obesity in their child

Table 4-53 The average means scores of parent’s perception of obesity in their child at

three periods of time (control group)

Time Mean = S.D.
Before program intervention (Timel) 35.26 +3.23
During program intervention (Time2) 34.25 +3.25

Immediately after program intervention (Time 3)  35.56 + 3.87
F=11.319, df=2,86 , p=0.059

Table 4-54 Analysis of variance of parent’s perception of obesity in their child at three

periods of time (control group)

Source of variables SS df Ms F p-value
Within groups 278475.453 88
Time 58029.193 2 29014.596 11.319 0.059

Within groups error  220446.260 86 2563.32
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2.2.3 The consumption behavior

The calories of dietary intake per day of parents
were showed the mean of the calories of dietary intake per day at 3 times found that
mean of calories of dietary intake per day in Time 1 lesser than Time 2 and Time 3,
respectively (Table 4-54). However, no significant difference in score of the calories
of dietary intake per day was observed among the three times, (F 2, 7y =13.381; p-
value =0.089) as shown in Table 4-56.

Table 4-55 The average means scores of the calories of dietary intake per day at three

periods of time in parents (control group)

Time Mean = S.D.
Before program intervention (Timel) 2434.8 £ 261.9
During program intervention (Time2) 2458.6 + 254.0

Immediately after program intervention (Time 3)  2579.4 £ 253.1
F=43.252, df=2,86 , p = 0.124

Table 4-56 Analysis of variance of the calories of dietary intake per day at three

periods of time in parents (control group)

Source of variables SS df Ms F p-value
Within groups 835680.245 88

Time 419061.342 2 209530.671 43.252 0.124
Within groups error  416618.903 86 4844.405

2.24 The physical activities and exercise
behavior

For the physical activities and exercise behavior of
parents, the mean of the energy expenditure per day at 3 times in Time 1 lesser than
Time 2 and Time 2 higher than time 3, respectively (Table 4-57). However, no
significant difference in score of the energy expenditure per day at 3 times observed
among the three times, (F (2, sy =33.633; p-value =0.423) as shown in Table 4-58.
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Table 4-57 The average means scores of the energy expenditure per day at three
periods of time in parents (control group)

Time Mean = S.D.
Before program intervention (Timel) 1985.65 + 286.32
During program intervention (Time2) 2200.76 £ 231.38

Immediately after program intervention (Time 3) 2098.94 + 254.77
F=33.633, df =2,86 , p = 0.423

Table 4-58 Analysis of variance of the energy expenditure per day at three periods of
time in parents (control group)

Source of variables SS df Ms F p-value
Within groups 737021.321 88

Time 323468.421 2 161734.211 33.633 0.423
Within groups error  413552.900 86 4808.755

The results of this study, it could conclude in Table
4-59 as follows:
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The times of measurement Different
First Second Immediately pairs
measurement measurement  after program  within
Groups before during intervention  groups
Variables program program
intervention  intervention
X (SD) X (SD) X (SD)
Children’s Experiment 12.4(2.5) 13.3(2.2) 13.2(2.4) NS
perception
of  their Control 13.0(2.1) 13.1(1.9) 12.6(1.6) NS
obesity
F a8 =0.067, F¥3 =032, Flp=172
Calories Experiment  1309.4(278.5)  1022.8(250.0) 892.8(252.8) 1vs2,
of dietary 1vs3,
intake per 2vs3
day
Control 1448.9(296.8)  1186.0(182.1) 1332.3(268.9) 1vs2,
1vs3,
2vs3

Fb(ly 81) — 2536*, FW(1.57) = 1.69*, Fi(1.57) = 2253*
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Table 4-59 Conclusion the results from this study for student group (cont.)

The times of measurement Different
First Second Immediately  pairs
measurement measurement after within
Variables Groups before during program groups
program program intervention

intervention intervention

X (SD) X (SD) X (SD)
Energy Experiment 1214.5(282.1) 1276.8(267.8) 1369.2(266.2)  1vs2,
expenditure 1vs3,
per day 2vs3
Control 1448.9(296.8) 1434.2(242.6) 1412.2(236.2)  2vs3

FPu e =461, F"179 =9.19", F'y70 =28.39"

Body fat Experiment  36.4(3.1) 34.7(2.9) 34.8(3.4) 1vs2,
percentage 1vs3
Control 36.7(2.8) 37.3(2.7) 36.8(2.5) NS

Fou o1 = 0.067", F =032, Fip=172

Remark:

) = p-value <0.05

FP @fan = Compare the differences between groups

F" @ = Compare the differences within groups

F'an = Interactions between groups and time

lvs2 = Compare different pairs within groups between before program intervention
and the second measurements during program intervention

lvs2 = Compare different pairs within groups between before program intervention
and after program intervention

2vs3 = Compare different pairs within groups between the second measurements
during program intervention and after program intervention

NS = Non significance



Jaruwan Phaitrakoon Results / 168

Table 4-60 Conclusion the results from this study for parent group

The times of measurement Different
First Second Immediately  pairs
measurement measurement after within
Variables Groups before during program groups
program program intervention

intervention intervention

X (SD) X (SD) X (SD)
Parent’s Experiment 34.1(3.5) 35.3(5.7) 36.2(5.8) NS
perception of
obesity in Control 35.2(3.2) 34.2(3.2) 35.5(3.8) NS
their child

F"™ @27 =7.90, F“pes =11.31

Calories of Experiment  2448.7(259.2) 2473.8(276.3) 2306.7(257.5) NS
dietary

intake per
day
Control 2434.8(261.9) 2458.6(254.0) 2579.4(253.1) NS
F" 028 =26.6, F* (8 =43.25
Energy Experiment 1818.8(279.9) 2100.4(249.0) 2065.2(286.3) NS
expenditure
per day
Control 1985.6(286.3) 2200.7(231.4) 2098.9(254.7) NS
F "8 = 42.85, F"e6 = 33.63
Remark:
. = p-value <0.05

F " @ran = Compare the differences within experimental groups
F " @ran = Compare the differences within control groups

NS = Non significance
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2. The opinion after completing the obesity control program

After finish program, the researcher interviewed the participants that were
students, parents, teachers, food cookers, and school directors about the results of
obesity control program for considering about the collaboration and satisfaction of
obesity control program. The detail of this session revealed as follows:

2.1 Collaboration

From the opinion of participants could bring the statement that
presented about the collaboration in this obesity control as follows:

Student:

“l could participate with program by brainstorm for school
lunch thinking.” (Student 3)

Parent:

“l want to have this activity all the time. If this project was
performed in short period, Children wouldn’t receive the knowledge every day. They
would it forget and don’t have awareness of obesity. | could receive and bring the
knowledge from document knowledge and newsletter to my children for knowledge
connection with children at home.” (Parent 5)

“I could manage the healthy food and exercise in their home.”
(Parent 2)

Teachers:

“l want to have this activity all the time such as integration the
obesity control contents in all subjects. | would support this activity.” (Teacher 5)

“The students could the obesity control knowledge to their
life.””(Teacher 2)

Food cooker:

“l wanted to have this activity because students could have
healthy. If students don’t obesity, they would have healthy.”” (Food cooker 1)

“| thought that the healthy food in school was the importance
for students. Food cooker could responsible person for cooking the healthy food in
school lunch meal.”” (Food cooker 1)
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2.2 Satisfaction

Satisfaction was evaluated after finish the obesity control
program. All participants presented the statement that presented about the satisfaction
as follows:

School director:

“Nowadays, students could have the obesity control knowledge
for using in their life.”” (School director B)

Student:

“| felt that | had weight reduction and knowledge increasing.”
(Student 5)

“l know that | receive the healthy food consumption
knowledge, danger of sweet food, snack, carbonate drink and quantity of food per
meal. These activities helped me to healthy students.” (Student 1)

Parent:

“The children could bring the obesity control knowledge to
family and they could teach younger sister and parent.”” (Parent 2)

Teachers:

“The students had awareness of the danger of obesity and the
effect of fat food, snack, and carbonate drink.”” (Teacher 3)

“The good result from the students could receive the
knowledge to their life. So, this good activity.”” (Teacher 7)

Food cooker:

“The children had weight reduction, normal nutritional status
and healthy.” (Food cooker 1)

“The children were care for food consumption. Some students
ate snack decreasing.” (Food cooker 2)

The problem that researcher met after student’s home visit was
controlling body weight as follows:

When considering the problem of students who still
overweight after finish program. Three students could have the same problem of

overweight as follows:
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Consumption behavior:

-Students ate for 4-5 meal per day.

-Students liked snack and carbonate drinking consumption.

-The rearing of students was the obesity factor from
grandparent taking care and kindness with nephew. Therefore, when the students
wanted to eat the food, snack and carbonate drinking, grandparent spoiled them.

Environments around student’s home:

-The environment of student’s home had the convenient place
for eating such as their home near market, their home sale snack. The students could

buy or eat food and snack all the time.

3. The effectiveness of obesity control program

The program was developed based on the obesity control program from
four DLHPS, review literature, and the participants of setting school. After evaluating
the program in experimental group were significantly different with control group in
many variables (p-value < 0.05). The evaluation the program was performed between
experimental and control group the result found that some variables were also
significantly different (p-value < 0.05). The calories of dietary intake per day, the
energy expenditure per day, and body fat percentage, in control group had
significantly higher than the experimental group, while the respondent’s health
perception score of their obesity was not significantly different (p-value =0.79).
However, the variables of parents were not different both of the time and the group.

The summary of the activities for improvement the obesity control
program in school could conclude in the below model of obesity control program in
school as figure 4-11. Three major parts of strategy depicted that the healthy food in
school, healthy knowledge in school, and healthy environment at home were the
necessary component with normal nutritional status of students. Most activities in this
model as same as with activities from 4 DLHPSs, but this model had higher number
of activities than DLHPS such as nutrition education, vegetables planting at home,

newsletter.
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Three main activities could conclude as follows:

1) Healthy food in school included 2 activities about nutrition education
for food cooker and healthy food activities. The food cookers were mentioned as a part
in school level. They could participate in this program such as healthy food cooking
and preparing for students in school, and nutrition education for food cookers. They
could receive the healthy knowledge for applying the healthy food cooking for their
students. These activities were necessary for program development.

2) Healthy environment at home comprised of 3 activities including nutrition
education for parents, newsletter, and plant the vegetables at home. Parents could receive the
nutrition knowledge for obesity controlling in their children. Newsletters for parents were
sent for enhancing the nutrition knowledge. Therefore, parents could increase their
knowledge for their child rearing. Moreover, activity of vegetables planting could build
relationship between parents and their child. Children could use the leisure time for planting
more than playing VDO game and watching TV.

Therefore, parents were mentioned as a key person for participation in
obesity controlling in their children.

3) Nutrition knowledge in school composed of 3 activities about
integrating the nutrition content to all subjects, healthy day/healthy corner, and
exercise in the morning. Teachers were the key persons for conducting the obesity
control content to all subjects for their students. Teachers helped to establish the
healthy day and healthy corner for healthy knowledge distributing in school.
Moreover, they could set the healthy activity such as exercise in the morning for their
students. The three major parts of strategy led to the student level.

From Figure 4-11, the dashed line in model depicted the congruent among
all activities and participant levels. The collaboration of three main persons including
school, teachers, parents, and students was the key success factor in obesity control

program as follows:

School:
School director and food cookers were participants in this part. School
directors had to bring the nutrition policy to school, share responsibility to school

health teacher, and monitor the program for continuation.
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Food cookers were the persons who cook and prepare school lunch meal and
food in school. When they receive healthy policy and nutrition knowledge from school
health teacher and expertise, they could apply the knowledge from theory to practice.

Therefore, they were the necessary person for obesity control program in school.

Teachers:

School health teachers were a very importance role because they were a
key person in healthy project in school. She shared responsibility for activity
performing to other teachers in school. Teachers conducted these activities as a team
for goal achievement. Many activities that they could perform for normal nutritional
status in their student such as integrate the nutrition content to all subjects, establish

the extra activities about healthy day, healthy corner, and exercise in school.

Parents:

Parents could not take care of their student in school but they were the
main person for caring their children at home. Therefore, all obesity control activities
that performed with their children at home, they should continue conducting for
increasing the rate of normal nutritional students. Teachers and parents could work
because teacher could communicate about activities and nutrition knowledge to
parents by newsletter and knowledge document. Therefore, teachers could perform
obesity control activity at school and parents could perform continuous activities at

their home. The benefit from this result would direct effect to students.

Students:

Students were the main center that all persons such as school director, food
cookers, teachers, and parents should care about student’s health. However, students
had to receive healthy knowledge for awareness building in their obesity controlling.

Cooperation in this obesity program was necessary for goal achievement in
normal nutritional status of children. If all persons focus on functions those they could
do, this program will success. The participation was important to the success of the
healthy program. School directors, food cookers, teachers, parents, and students were

key players in moving the program forward.
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Public health nurses were center to promote collaborative efforts between

school staff and family. Their experiences in health and interpersonal skill were
optimized for student’s wellbeing. They help mediate and catalyze the participation of

all sectors to reduce the number of overweight students, and increase the number of

healthy students in school.
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Figure 4-11: The model of obesity control program in school
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CHAPTER V
DISCUSSIONS

The present study was mix method; the embedded experimental research
design. This research included the collection of both quantitative and qualitative data
starting the qualitative method in phase I and phases II to design, analyze strategies,
and means of activities of obesity control program in four DLHPSs and literature
review in success obesity prevention program. In phase III for intervention of obesity
control program development in experimental school, the participants included school
directors, teachers, food cookers, parents, and students. This phase has pre, during and
posts measures for explanation the treatment results of obesity control program. The
variables in this study were compared with control school. The computing descriptive
statistics, chi-square, and the repeated measures analysis of variance were used in this
study.

The research was conducted for eleven months, from May 2012 to March
2013. This discussion of the study is divided into 2 parts as follows:

1. The result from the obesity control program in school

1.1 The obesity control program in DLHPS

1.2 The outcome of the obesity control program in school
2. The process of the program development

2.1 Phase I: Existing knowledge analysis

2.2 Phase II: Program development

2.3 Phase III: Implementing and program Evaluation
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5.1 The result from the obesity control program in school

5.1.1 The obesity control program in DLHPS
The DLHPS is the highest award of health promoting school. These have

the emphasis on the healthy children in school such as sustainable health
activities/project in school, weight and height in normal linear growth, and strong
nutrition policy for obesity prevention in school (Ministry of Public Health, 2005).
Based on the finding of four DLHPSs by using the in-depth interview and focus group
method in participants included school directors, teachers, food cookers, and students.
The participants had the willing participation and feeling of accomplishment with
proud in the obesity control program. The result was shown as follows:

5.1.1.1 The experience of leader in DLHPS

This study showed that the school directors and teachers had
long period of time in their position more than 13 years and period of time for
participation in health promoting school more than 5 years. Therefore, these
experiences helped to establish the successful obesity control program in school.

5.1.1.2 The initiation of the overweight control project in
school

The first reason in three of four schools had created the health
promotion policy in school according to the health promoting school policy. From the
studied of Terry & Grimm (2011) found that interventions focused on individual
behavior change often rely on bottom-up approaches and have generally been less
sustainable than policy interventions. Moreover, the policy could be developed to
reduce the risk of obesity in children (Maynard et al., 2009). This study was consistent
with other studies that were the reasons of the overweight control project that came
from policy, the increasing of overweight students (Manora, Powwattana, Thaingtham,
& Chongsuwat, 2010; Sirikulchayanonta et al., 2010), the health of students
(Peunposop, Wongboonsin, & Kost, 2011), and referred to the low academic

achievement score of students (Donnelly et al., 2009).
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5.1.1.3 Process of project management and control
overweight in school

School director distributed the policy and responsibility to
every teacher in all schools. The main activity person was school health teacher. They
would share responsibility for the implementation in each activity to other teachers.
Teamwork was the necessary strategy to work as a team for healthy activity. The
follow up for activity process had performed in the appropriate time for the mission
achievement of school’s strategic plan. According to other studies, the core persons to
school health practices were school administrator (65.7%) and school health teacher
(44.7%) (Kerddornphake & Tharakul, 2011).

5.1.1.4 The activity of obesity control program in DLHPS

The activities of obesity control program for students in
DLHPS were divided by 3 activity groups included the build awareness of the
overweight students, the healthy food, and exercise in school.

5.1.1.4.1 Building awareness of the overweight
students
The DLHPS had the activities for build awareness

for students such as integration of obesity control contents to all subject, healthy food
and exercise in school, healthy corner in school and exhibition of health in school. The
examples of obesity control contents for nutrition education such as the healthy food,
nutrition label, fruits name in English language and benefit of fruits and vegetables. It
was consistent with several previous studies. The build awareness of the overweight
students in other studies suggest that should be provided some lessons for the nutrition
contents to students (Boon, Clydesdale, & Clydesdale, 2005) by teaching the contents
of food pyramid and the consumption of fruits and vegetables (Eisenmann et al., 2008;
Jiang et al., 2007), take the media, books, informational handouts, educational
workshops to students (Beth Yano, Ebesutani, & Lu, 2009), present the danger of
obesity when their grow, such as the child was teased at school, the physical
limitations to their activity (Howard, 2007). Moreover, the imagination of their future
health is the nice build awareness that is if they do not change in body shape, they will

receive the several disadvantages. The role model for students can build the inspiration



Jaruwan Phaitrakoon Discussions / 178

to students (Beth Yano, Ebesutani, & Lu, 2009). These results indicated that the build
awareness in the overweight students helped to obesity control program in school.

5.1.1.4.2 The healthy food

For the healthy food in DLHPS of this study that
shown the healthy food in cafeteria was emphasized on vegetables, fruits consumption
and low sweet herb juice. According to other studies about no-sweet food and sugars
intake activities of children found that after conduct the varieties of activities such as
educate and promote the knowledge and attitude to reduce sugars intake of the
students. Mean sugar intake of the students was serially decreased (Tripathi,
Jiamsajamongkol, & Chokthanavanish, 2008). In addition, the removing the sweets
and snacks out of kitchen (Beth, Yano, Ebesutani, & Lu, 2009; Miller, Moore, & Kral,
2011), discouraging the consumption of carbonated beverages and encouraging fruits
intake (Doak, Visscher, Renders, & Seidell, 2006) were other strategies for reducing
sugar consumption. The healthy food in school was the main activity to for obesity
reduction in school.

5.1.1.4.3 Exercise in school

The exercise and sport in school by aerobic in the
morning, exercise during the lunch time, and sport playing after study were obesity
control strategy that helped to control weight of students. It was consistent with
Donnelly, et al. (2009). They indicated that physical activity across the curriculum
schools had significantly better changes in Body Mass Index. Moreover, other studies
have promoting the physical activity replace the watching TV (Beth Yano, Ebesutani,
& Lu, 2009) that was walk exercise at home (Jiang et al., 2007) and summer camp
programs (Boon, Clydesdale, & Clydesdale, 2005). Therefore, all of physical activity
and exercise help to reduce student’s weight.

5.1.1.5 The success factors of obesity control program in
school
The cooperation from all parties was the most successful

factors in this project. School director brought the beneficial policy to the teacher
team for health promoting school development. Including the parents could cooperate
with activities and students could act the school policy assignment. The project

management process and control overweight in school were cooperated by the
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committee from all sectors. This was consistent with the previous study. It was found
that should be enhancing the practical policy for all sectors and specifying the scope of
role and responsibilities of each sector relevant to health activities (Kerddornphake &
Tharakul, 2011). Most teachers could adapt to work for healthy students because
teachers could provide with the opportunity to integrate some of the ideas into their
classroom (Eisenmann, 2008). Thus, the obesity control program could succeed from
the cooperation of participants.
5.1.1.6 The role of participation

5.1.1.6.1 Parents

The participation of parents could study from the
statement of director of school, teacher, and food cooker. The parents participated in
obesity control program. Parents helped to weight reduction and healthy food choosing
in their children. This was consistent with Howard (2007). He showed the results that
parents should perform the positive actions and role modeling by provide a wide
variety of healthy choices for their children and allow considerable latitude in making
decisions about food choices and quantity. Moreover, parents were key person to help
the obesity control activities and built program continuation when children stay at
home. The parents should perceive benefit of understanding the Body Mass Index
(Stalter, Kaylor, Steinke, & Barker, 2011). Therefore, the program should be design
the healthy meals and snacks by nutrition education and training workshops for
parents (Eisenmann, 2008) or distributed the newsletters to encourage parents
(Eisenmann, 2008; Howard, 2007).

5.1.1.6.2 Food cookers

Based on the food cookers activity in DLHPS, the
result found that food cookers should have the healthy food preparing knowledge.
They could select healthy food to school and prepare school lunch meal by appropriate
proportion for students. Gronbaek, Madsen, & Michaelsen (2009) suggested that food
cookers in school could reduce the fast food, drinks, sugar and sweets consumption,
and increase the vegetables, fruits and whole-grain bread intake. Moreover, they could
change the food cooking such as replacing from the frying to baking ovens and

steaming (Greening, Harrell, Low, & Fielder, 2011). Therefore, food cookers were the
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key persons who had knowledge for healthy food choosing and preparing in school.
The nutrition education for this group should perform in this program.

5.1.1.7 Lessons learned and barrier of obesity control
program in school

The lessons learned of obesity control program in school were
work cooperation from every parts and the benefit healthy knowledge from healthy
project. The problem, barrier and strategy of the obesity control program of this study
included the criteria of diamond levels health promoting was confusion, Public health
officer helped explained about the document writing in late time, parents did not
participate with project, and the students did not cooperate in vegetables and healthy
food consumption. It was consistent with Kerddornphake & Tharakul (2011). They
revealed that the problems and barriers in school health practice of Thailand could be
divided into 4 aspects as policy, personnel, collaboration, and resource mobilization. If
school could solve these problems, they would conduct the obesity control program in
school. Peunposop, Wongboonsin, & Kost (2011) offered that the childhood over
nutrition control in Thailand had an unsuccessful due to the lack of a national agenda
on childhood over nutrition, inadequate funding, poor quality nutritionists and health
personnel, and poor cooperation from families, school and the food industry.
Moreover, the policy of nutrition which address both individual (knowledge about
healthy eating behaviors and lifestyles) and environmental factors (schools, food
stores, and media and food advertisement) influencing unhealthy diet behaviors of
Thai people (Phulkered, Pongutta , Thamarengsi, & Patcharanarumol, 2011).

According to the contents of obesity control program in the
DLHPS, the benefit of obesity control process in school could apply in this program
and other schools by focusing on the context of school for reducing the overweight
and obesity in student. These results showed that the policy of healthy food in school
was main component of obesity control program. When the school principals received
the policy from MOPH, process of implementation by appointing the responsible

person and continue monitoring help increasing the success.
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5.1.2 The outcome of the obesity control program in school

The number of experimental students was 40 persons while the number of
control students was 44 persons. This control group did not receive the obesity control
program. The finding of this study showed 1) the perception of their obesity; 2) the
consumption behavior such as a) the frequency of meal consumption, b) the type and
frequency of snack or food between meal consumption per week, c¢) the food
frequency questionnaire for children in school (24 hour recall), d) the carbohydrate,
protein, and fat of dietary intake per day; 3) the physical activities and exercise
behavior; 4) physical fitness; 5) the nutritional status; and 6) the adiposity outcome
and the body fat percentage.

The outcome and output testing between experimental students and control
students included 1) the respondent’s health perception of their obesity, 2) the body fat
percentage, 3) the calories of dietary intake per day, and 4) the energy expenditure per
day. These results were shown in this part.

5.1.2.1 The perception of their obesity

The experimental students and control students in Time 1, 2,
and 3 had respondent’s health perception of their obesity in moderate level. Moreover,
there was no significant difference between experimental and control group.
According to the perception concept, perception is the interpretation of sensory
information in order to represent and understand the event or environment. Perception
can be shaped by learning, memory, and expectation (Schacter, Gilbert, & Wegner,
2011). The reason of this result might be inferred that the effect of program
development could not increase the perception in their obesity because the students
might be too young and they were not ready to understand in their problem for short
period of time. Therefore, the researcher should add more awareness and knowledge to
students for creating the perception of their obesity and supported the teacher for
continuing the obesity control program in school. This result contrasted with the
results of other studies of child’s weight self-perception and child’s desire to lose
weight. They indicated that the interventions of promoting healthy weight perceptions
for pediatric weight management helped to reduce weight in children (Huang et al.,

2009).
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In the same way, the result of the parent’s perception of
obesity in their child in this study was not different. This result revealed that the
parents had not perception of their obesity. The parents were the persons who cared
their children. Lack of knowledge about nutrition and unhealthful food
preparation practices were the part of barriers to healthful eating in children
(Rodriguez-Oliveros et al., 2011). The previous study found that most parents of
students concern their child’s weight and perceive obesity as a problem. (Jaballas et
al., 2011; Marvicsin & Danford, 2013). Some parents of overweight children were not
concerned about the risks associated with overweight from their child's weight status
that effected to child weight loss interventions (Towns & DT Auria, 2009).The reasons
of the parents had not perception of their obesity might be come from the parent
considered their child was overweight but did not perceive a related health risk (Park
et al., 2013) and the parent expressed concern with their child's weight (Polfuss &
Frenn, 2012).

5.1.2.2 The consumption behavior

The frequency of meal consumption; the type and frequency of
snack or food between meal consumption per week; the food frequency questionnaire
for children in school (24 hour recall): the carbohydrate, protein, and fat of dietary
intake per day were assessed in term of the consumption behavior of students.

(a) The frequency of meal consumption: The frequency of
meal consumption of Time 1, 2 and 3 in control students was higher than experimental
students both of study day and holiday. Moreover, the snack frequency in before
breakfast, mid morning, mid afternoon, and after dinner in control students was higher
than experimental students both of study day and holiday.

At the present, Thai children change eating behavior by
emphasized on high-calorie foods, sweet food, and snacks that effect on overweigh
and obesity in children (Sirikulchayanonta, 2010). It was consistent with the study of
Forslund et al., (2005).They found that obese subjects were more frequent snackers
than reference subjects because snacks were positively related to energy intake.
Moreover, other studies found that mean energy intake from snack in obese group was
significantly higher than for non-obese group (p< 0.001) (Yoon & Lee, 2010). The

possible reasons might be decreasing in the snack consumption number during
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program intervention. This result indicated that the consumption behavior had to use
the time to changing behavior.

(b) The type and frequency of snack or food between meal
consumption per week: After finishing program, experimental students did not
improve in healthy food consumption because they liked unhealthy food consumption.
The finding of most students (both of experimental and control group) consumed
snack, fast food, soft drink, fruits juice, and fruits in everyday while Thai dessert,
bakery, and candy and chocolate were not consumed by most students. Moreover,
most students consumed the soft drink for sometimes. When considered the nutritional
status of experimental students was improved despite frequency of snack consumption
not decreased in Time 1, 2, and 3. It was consistent with the study of Keast, Nicklas, &
O’Neil, (2010). They studied snack and overweight and abdominal obesity. The results
finding, the prevalence of overweight and obesity decreased with increased snacking
frequency because who snack regularly consumption may be more successful at
managing weight by the replacement of fat with carbohydrates. It is possible that
snackers exercise more than nonsnackers.

(c) The food frequency questionnaire for children in school
(24 hour recall): The consumption behavior in experimental students was decreasing
trend in the mean of the calories of dietary intake per day at 3 times while it was
increasing trend in control students. When considered in both groups found that the
control group had the calories of dietary intake per day higher than the experimental
group. The result of consumption behavior of study found that the frequency of meal
and snack consumption in control students was higher than experimental students both
of study day and holiday. However, after finishing program, experimental students had
not improved in healthy food consumption although they could decrease the calories
of dietary intake per day. The possible reasons of this result were more quality of food
and snack in experimental students both of school and their home. It was consistent
with Angelopoulos et al., (2009). They found that intervention group had lower
consumption of fats/oils and sweets/beverages than control group after school-based
intervention program. These results highlight the importance of developing a social

and physical environment for promotes balanced eating behaviors.
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The trend of the calories of dietary intake per day in control
group was higher than experimental group and had increasing trend in Time 3 (Figure
4-8). When considering the trend of calories of dietary intake per day in Time 1, 2 and
3were significantly decreased in both groups. This result indicated that the obesity
control program decreased the calories of dietary intake per day at Time 2 and Time 3
when compared with Time 1 or before program intervention. The result showed that
students were interested in the energy of dietary intake per day although they had
snack consumption. It was confirmed with Caballero et al. (2003). They revealed that
total energy intake (by 24-h dietary recall) was significantly reduced in the
intervention schools. However, the calories of dietary intake per day at 3 times in the
parents were not different. This result contrasted with the results in other studies of
healthy intervention and informative that helped to increased nutrition knowledge in
parents (Jacobson & Melnyk, 2012). Moreover, the study of Raynor et al., (2011)
found that parent intake was consistently related to child intake. Thus, changing parent
intake may be important in helping to change the dietary intake of young children with
overweight and obesity.

(d) The carbohydrate, protein, and fat of dietary intake per
day

The nutrients of dietary intake per day especially carbohydrate,
and fat in 3 Time of experimental group were decreased while control group were
increased.

According to the Thai RDI (Thai Recommended Daily Intake)
is the food quantity that recommend for Thai people older than 6 years old by
calculated from energy of dietary intake 2,000 calories/day. They should receive
carbohydrate 60 % (300 grams), protein 10% (50 grams), and fat 30% (65 grams) per
day (Thai RDI, 2013).Therefore, the calculation for child age 6-8 years old or 1400
Kcals./ day was occurred. The quantity of nutrients per day was 210 grams in
carbohydrate, 35 grams in protein, and 45 grams in fat. For experimental group, the
carbohydrate intake per day of students was lower than Thai RDI; however, fat and
protein per day was similar with Thai RDI criteria, as shown in Figure 4-6. For control
group, the carbohydrate intake per day of students was lower than Thai RDI; however,

fat and protein per day was higher than Thai RDI criteria, as shown in Figure 4-7.
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The result from the previous study confirmed that weight-loss
diets with different compositions of fat, protein, and carbohydrates were strongly
associated with weight loss (Sacks et al., 2009). On the contrary, the study of Maier et
al., (2013) revealed that nutritional intake of normal weight and overweight children
no differences in energy and macronutrient intake.

From the physiology in body of children found that this age
group (6-12 years old) had many transition changes such as size, shape, muscle, fat
and hormone. Therefore, they had to use more energy from dietary for growth
development. The total energy was 1400-1600 Kcals. for this age group that they
received from the both macro and micro nutrients. The macro nutrients composed of
carbohydrate, protein, and fat that were necessary dietary component for children. The
average of carbohydrate, protein, and fat per day in 6-13 years old were 8 ladles, 6
tablespoons, and 4 teaspoons, respectively. However, the dietary consumption was
controlled for normal nutritional status. Therefore, all activities in obesity control
program helped to consume the appropriation of food per day and did not interrupt
with the growth development of children.

5.1.2.3 The physical activities and exercise behavior

The mean of the energy expenditure per day at 3 times of
experimental and control group was increased in all nutritional status groups.
However, the obesity group of control group was decreased. When considering the
trend of energy expenditure per day in both groups, found that the experimental group
had the energy per day lower than the control group. However, the trend of the energy
expenditure in Time 3 of experimental group was increased and had significantly
increased from Time 1, 2, and 3, while control group was decreased, as shown in
Figure 4-9. Moreover, the physical fitness examination at 3 times found that in
experimental group was better in all types of these, while control group was better in 3
of 5 physical fitness examination activities. This result indicated that the energy
expenditure of experimental group had the increasing trend after finish the obesity
control program. These findings were consistent with previous studies which physical
activity across the curriculum in experimental schools had significantly better changes
in daily physical activity than control school (Joseph et al., 2009). The possible

reasons of this result were more exercise in experimental students both of school and
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their home. The obesity control activity helped to exercise in students such as exercise
in nutrition education, physical fitness examination and exercise in the morning.
Moreover, the exercise in their home that control by parents and plant the vegetables
in their home was one strategy for benefits of leisure time of family. Most students
liked exercise, thus the obesity control program improved the physical activities and
exercise behavior at Time 2 and Time 3 when compared with baseline or before
program intervention. The previous study indicated that the sedentary behaviors
decreasing were an effective intervention to control weight in children (DeMattia,
Lemont, & Meurer, 2007).

For the parents, the energy expenditure per day at 3 times was
not different. This result contrasted with the results in other studies of healthy
intervention that were the informative of obesity prevention helped to increased
physical activity knowledge in parents (Jacobson & Melnyk, 2012). Therefore,
physical activities and exercise behavior in parents could prevent obesity in students
and should support the exercise for parents. The recommendation of the BEE (basal
energy expenditure) for people per day was showed as formula; For men = BEE =293
— 3.8 x age (years) + 456.4 x height (meters) + 10.12 x weight (kg) and for women=
BEE = 247 — 2.67 x age (years) + 401.5 x height (meters) + 8.6 x weight (kg).
(Gerrior, Juan, & Peter, 20006).

5.1.2.4 Physical fitness

The physical fitness examination were examined by push-ups
30 seconds, sit-ups 60 seconds, sit and reach, standing broad jump, and zig-zag run.
The trend of these activities in three times of experimental group was better. For
control group, some activities was better including push-ups 30 seconds, sit-ups 60
seconds, and zig-zag run whereas 2 activities did not change, including sit and reach
and standing broad jump. Accordingly, experimental group had better in physical
fitness than control group because they had received the physical activity such as
exercise knowledge and exercise in the morning. The result from the previous study
confirmed that the interventions of children’s physical activity were most effective in
the school setting composed of physical education lessons, incorporating curriculum,

activity breaks, and family strategies (Salmon et al., 2007).
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5.1.2.5 The nutritional status

In experimental group, the nutritional status of all students in
three times was improved. The result finding found that the prevalence rate of obesity
students in the Time 1 of the study was 45.0 % and slightly decreased to 47.5 % and
32.5 % in Time 1 and 2. The result found that the number of obesity students was
decreased, while the number of normal nutritional status was increased. In control
group, the prevalence rate of overweight students in the Time 1 and Time 2 was
27.3 % and increased to 29.5 % in Time 3.

This was referred that obesity control program could be used to
control overweight student when compared the time before program intervention. The
control students did not receive the obesity control program. Therefore, they could not
improve in nutritional status. The possible reasons of this result were more activities
for implementation the obesity control program such as the nutrition education,
healthy food, exercise in the morning, healthy day, and plant the vegetables at home
were combined for this program.

According to the physical development of school children, this
age period have the many transition changes occurring such as size, shape, muscle, fat
and hormone. All children grow rapidly between 9-15 years old. However, elementary
school years have slower than adolescence. The growth development of school age
children have the slowly growth. The height has increased about 5-6 centimeters per
year (Malina, 1990; Tanner, 1990). Thus, the appropriation of food and exercise in this
obesity control program help to support the growth status of elementary students. This
finding of obesity control intervention and weight reduction was consistent with
previous studies of Millar et al., (2011) and Seal & Broome, (2011). They found that
the obesity control program affected with the nutritional status of students. Moreover,
the study of Jiang et al., (2007) & Millar et al.,, (2011), they conducted the
interventions about building the capacity of families, schools and communities to
promote healthy eating and physical activity. The result found that after finishing
program the prevalence of overweight and obesity and in body mass index were

significantly lower in the intervention schools than in the control schools.
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5.1.2.6 The adiposity outcome and the body fat percentage

The adiposity outcome of experimental group was better
changing than Time 1 and control group. Waist circumference, skin fold thickness at
triceps and subcutaneous in Time 2 and 3 was better changing than Time 1 in
experimental group, while skin fold thickness at subcutaneous in Time 2 and 3 was
better changing than Time 1 in control group. The possible reason was the
experimental study performed the all activities in obesity control program that
concluded the healthy food and exercise. It was consistent with the study of Yan-Ping
et al., (2009). They found that the diet-oriented intervention could decrease waist and
hip circumference.

The body fat percentage of student was assessed at three times.
The results found that it was significantly different between experimental and control
group. The line graph presented changes at three periods in term of mean scores, as
shown in Figure 4-10. The body fat percentage of experimental group was lower than
the control group. Based on this finding, trend decreased at Time 2 and slightly
increased at Time 3 in experimental group. The results inferred that the obesity control
program improved the body fat percentage after completing the program when
compared with baseline. This was referred that obesity control program could be used
for obesity control in overweight student. This result confirmed the studied of Farris,
Taylor, Williamson, & Robinson, (2011). They revealed that body fat percent, and
waist circumference approved when received the obesity prevention intervention. This
intervention combined with physical therapy, nutrition, exercise and fitness positively
affected with BMI, body fat percent, and waist circumference. However, it was
contrasted with Caballero et al., (2003). They studied the intervention that included 4
components: 1) change in dietary intake, 2) increase in physical activity, 3) a
classroom curriculum focused on healthy eating and lifestyle, and 4) a family-
involvement program. The intervention resulted in no significant reduction in
percentage body fat. The body fat percentage from this study came from the equation
of body fat percentage in children age 4-10 years old (Dezenberg et al., 1999;
Pratanapon, 2006) that brought the weight, skinfold thickness at triceps, subscapular
for calculation. Therefore, this program could reduce the fat in children’s body after

they received the several activities from obesity control program.
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According to the physical development of school children, the
subcutaneous fat will develop about 9 months after birth and layer of fat thickness will
reduces until 6 or 7 years old after that it increase until adolescence (Tanner, 1990).
However, the body fat percentage in this study was decreasing trend when compare
between Time 1 and Time 3. Therefore, the obesity control program could be employ
for obesity control program.

In summary, all eight activities could help to increase the
healthy food consumption and physical activity behavior, and nutritional status. This
obesity control program should perform in all schools that have the obesity in students.
The cooperation of all sectors such as school director, teachers, food cookers, students,

and parents was key success factor in healthy project.

5.2 The process of the program development

The process of program development of the obesity control program for
students consisted of three phases: 1) existing knowledge analysis, 2) program
development and 3) implementing and program evaluation. The discussion of each

phase is presented as follows.

5.2.1 Phase I: Existing knowledge analysis
This phase composed of in-depth interview and focus group meeting. This
phase employed qualitative data collection method to design, analyze strategies, and
means of activities of the obesity control program from the 4 DLHPSs. The method
for objective achievement was performed by in-depth interview and focus group
method as follows:
5.2.1.1 In-depth interview method
The in-depth interview method was used in school directors,
teachers who were responsibility in obesity control program and food cookers. This
method used the content analysis process that composes of preparing data, coding
data, integrating data and conclusion data (Zhang & Wildemuth, 1996). The aim of in-
depth interview method was to study the processes of the obesity control program or

project development. The trustworthiness issues of the study were discussed in terms
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of the criteria suggested by Lincoln and Guba, (1985): including the credibility,
dependability, transferability, and conformability. The in-depth interview was a
qualitative method for analysis, which proceeds as a confidential and secure
conversation between an interviewer and a respondent. Therefore, the contents that
received from in-depth interview could use for adjustment in obesity control program
in experimental school.

5.2.1.2 Focus group discussion method

The focus group discussion method was used in students who
participated in obesity control program in school. The purpose for focus group
discussion in students was to increase understanding of the activities and benefit of
obesity control program in school. The question had the objective to design, analyze
strategies, and means of activities including learn about key success factors and
barriers for conducting program. The members could help to answer, discuss, share
opinions, and experience in the contents of obesity control program in school.
According to the concept of focus groups discussion found that this method could
select the participants who had direct experience about the interesting topic (Stewart et
al., 2007). Moreover, this method could help explore or generate hypotheses, develop
questions or concepts for questionnaires and interview guides. The advantages of
focus group were the participants as it could be an opportunity to be involved in
decision making process (Gibbs & Anita, 1997). This method had the useful in
providing the opinions among participants for conclusion the answer. Therefore, this
method appropriated with children that they could help to discuss and share their ideas
in the group about the obesity control program in their school. For the result of these

methods could succeed in the objective achievement.

5.2.2 Phase Il: Program development

In this phase focused on the experimental school that had the overweight
students in school this school was Christasongkroc School. After the phase I, gathering
the data that received from each DLHPS were combined with previous studies that
succeeded in obesity control of school. This obesity control program would describe
and transfer for program identifying to experimental school. Planning program step

was created by the participants in this school for the activities setting .This step
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emphasized on collaboration among teacher, students, parents and researcher. The
several advantages occurred in this method such as the activity from DLHPS and
previous study were the real activities that implemented in the success obesity control
program. However, the participants in setting school could review all activities from
DLHPS and previous studies for adjustment and conducting in their school. Therefore,
this method was the appropriate for the participants in setting school because these
activities were the best activity and they could select and adjust the activities by
themselves. The main activity in this study was group meeting in students, parents, and
teachers for the details as follows:

5.2.2.1 The students meeting

The student group meeting was performed by free discussion
and shared their ideas about childhood obesity problem in school. The A-I-C technique
in this study applied from guideline of Smith (1991). The results of student group
meeting found that students could identify and present current situation, risk factors
and problems of childhood obesity. The activities that they suggested to develop the
obesity control program in school included exercise in the morning and plant the
vegetables at school or home for students. They interested in all activities from 4
DLHPSs and accepted the pattern of this activity. All students participated with
program by willing participation.

5.2.2.2 The parents meeting

The A-I-C technique was used in this group and the similar
activity of students meeting occurred in parents’ group. All parents had the awareness
in their overweight children. They accepted and participated in program. The extra
activities that parents offered for adding in obesity control program were disadvantage
of soft drink and snack for nutrition education in students.

5.2.2.3 The teachers meeting

The teachers presented the real situation about the cause of
obesity in students and the relationship of obese students and food, exercise, and child
rearing of parents. Every teacher drew the healthy children or normal body shape in
the future. All activities from DLHPS and previous studies were adjusted for using in
school. They accepted for integration the obesity control content in all subjects and

helped to create the worksheet between their subject and obesity control content.
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These 3 groups employed the A-I-C technique because this
method appropriate with study. A-I-C technique method was a process that helped to
recognize the centrality of power relationships in development projects and encourage
stakeholders to create the activities of project within the factor that influence the
project. The advantage of A-I-C technique was all participants in this technique could
build the big picture for program implementation (Smith, 1991). From the process of
this study could build the perception about child obesity and conduct the appropriate
activities for obesity controlling in school by the collaboration with all participants. It
was consistent with Phadaennok (2010) using AIC technique to develop the healthy
program in community. The results revealed that the score of community participation
after implementing an action plan based on the AIC technique was statistical
significantly higher than the score before the implementation because the participants
were interesting in awareness building and they could participate in all activities from

the cooperation in healthy program.

5.2.3 Phase Il11: Implementing and Program Evaluation
The obesity control program that received from phase I and II was leaded
to phase III in experimental school for development and test the new program.
Therefore, quasi- experimental method was used to examine and evaluate the obesity
control program for effectiveness checking of program in an experimental school by
results comparing with a control school. The researcher role acted as an educator, and
organizer to manage the participants in the program. The obesity control program was
informed in students, teachers, food cookers, and parents as follows:
5.2.3.1 The obesity control program in students
Six activities for students focused on 1) nutrition education, 2)
healthy food, 3) exercise in the morning, 4) healthy day, 5) plant the vegetables at
home, and 6) nutrition assessment and physical fitness assessment were occurred in
this program. Nutrition education included the teaching knowledge and workshop. The
contents of nutrition education were taught by game, workshop, and demonstration for
six times. Healthy food in school was emphasized on the fruits and vegetables in lunch
meal and food in school by food cookers who were received the healthy knowledge.

Ten minutes per day in the every morning was set for aerobic dance by the
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collaboration with students, research team, and nutrition education and physical
teacher. The big activity or the healthy day was performed from students, nurse team,
and research assistant team who supported the healthy instrument, reward, and food
for activity. Plant the vegetables at home was the activity that students liked because
student could plant by themselves. Nutrition assessment and physical fitness
assessment were the activity that performed to follow the results of obesity control
program. These activities were assessed for 3 times. The results of the obesity control
program indicated that most students paid attention and participated in this activity.
These activities supported to build awareness about the obesity
and helped to reduce the number of obesity in students. The findings of study were
consistent with many previous studies in which the students participated in obesity
control program by using several activities that are healthy food, exercise, fitness, and
knowledge building about obesity (Millar et al., 2011; Seal & Broome, 2011).
Moreover, the parental involvement, behavioral modification,
and monitoring after intervention were performed in the previous studies. These
previous researches could increase the obesity control knowledge and skill of obesity
prevention in student (Farris et al., 2011; Seal & Broome, 2011). According to the
activities, the obesity control program had to have the several activities for reducing
and controlling the number of obese students by consistence with the previous study.
For example, Sharma & Lekes (2011) studied the prevention
interventions of childhood obesity. The results found that interventions should be
included behavioral (change individual behavior), social (attempt to change individual
behavior by social and peer norms) and environmental approaches (altering policies,
surroundings and/or access to resources) and community-based, home-based and
school-based programs. Thus, the multi activities to perform in the obesity control
program helped to reduce the obese students in school. The accomplishment of
program came from many activities that helped to support the obesity control program.
5.2.3.2 The obesity control program in teachers
The integration of obesity control contents in to all subjects
was major activity of teacher for build awareness in their students. Teachers could
establish worksheet including the nutrition content to all subjects. Teacher who taught

the Arts subject created the content of worksheet by put the picture of healthy and
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unhealthy food for planting. All teachers could create the worksheet that related with
knowledge of nutrition and obesity controlling by participation of students.

The benefit of this activity was students could learn about
healthy or obesity control contents all the times that brought to realize their nutritional
status and prevention. It was consistence with Martins et al., (2010). They offered that
should be put the physical education in curriculum of primary school children to
continue the physical activity and exercise in school for obesity prevention. Moreover,
Jose & Loise, (2006) founded that the “Obesity Prevention in Pediatrics™ curriculum
appeared to improve obesity prevention knowledge. Thus, the integration the obesity
control has the benefit for obesity control in students.

5.2.3.3 The obesity control program in food cookers

Four times of nutrition education were activities in food
cookers. When they participated in this activity, they could enhance their knowledge
about cause, effect, prevention of obesity, weight controlling, and knowledge of food
portion for preparing and consumption according to flag nutrition and 9 food
protocols. Therefore, food cookers could have knowledge enhancing. This was
consistent with Greening et al., (2011). They introduced the intervention school’s food
service by food cookers healthy food preparing. Moreover, Gronbaek et al., (2009)
offered that reducing the fast food, drinks containing sugar and sweets intake,
increasing the vegetables and fruits, and whole-grain bread intake in school helped to
weight reduction. The benefit of nutrition education in food cookers was they could
ask, discuss, and inspire the obesity control contents. Therefore, the food cookers
could receive the healthy knowledge for healthy food development in their school.
This could enhance sustainability of obesity control program in school.

5.2.3.4 The obesity control program in parents

Nutrition education and newsletter were performed during the
implementation period. Two nutrition educations in parents could enhance their
obesity control knowledge for obesity prevention in their children. The result of the
nutrition education indicated that few parents participated in the classroom because
they had work. The research had other strategies for knowledge sending to parents

that was newsletter. However, nutrition education method in parents was consistent
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with Jiang et al., (2007). They suggested that the nutrition education in parents could
help their children decrease the energy intake and consume a balanced diet.

The newsletter method increased attention and interested in the
parents. Moreover, the researcher had the statement of inspiration for weight control
and thank you the students and parents for participation in obesity control program. It
was consistent with Haire-Joshu et al., (2008). They selected the newsletter, and story
board for early intervention of childhood obesity prevention. The newsletter method
was one method for knowledge sending to parents. The parents should be received the
healthy knowledge and activities in school for collaboration and continuity of
activities.

When finished the implementation for obesity control program,
Home visit was occurred for the parents for build relationship and encouragement in
obesity control activity at home. Three homes were selected by purposive students in
each educational level (Grade 1 to 3) who were still overweight after participation in
obesity control program. Three students were selected by purposive selection from the
available areas of student’s home and allowance of parents for home visit. The
purposes were health promoting and nursing care in patient and their family for
continuing care, holistic care, self care, and patient-family participation (Rice, 2006).

The knowledge document, manual, and poster were clarified
and distributed to parents. The several questions were asked for the obesity problem in
their children. Most parents revealed the cause of obesity in their children that
occurred from the consumption behavior of student such as the frequency of meal
consumption per day and snack/carbonate drinking consumption. Moreover, the
parents spoiled them, when they wanted to eat the food, snack and carbonate drinking.
This activity helped to encourage the parents for create awareness of obesity in their
children. Parents could consult about the children problem with the researcher by
privacy. While the researcher suggested with parents about this problem, all parents
intended to resolve this problem such as the control in dietary consumption and
exercise behavior in their children. Thus, this activity could help to parent for obesity
control in their children. After finishing home visit, parents had the inspiration for

weight control by reducing the obesity factor in their children. Moreover, parents
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wanted to have the obesity control program all the time in school. They hoped that the
sustainment of program came from participation of school and home.

This finding of parenting and obesity was consistent with
previous studies which cared informal children pattern. This was increased risk of
overweight (Pearce et al., 2010). The second component of obese children was the
environment of student’s home. The convenient place for eating was effect to weight
of students. The students could buy or eat food and snack all the time because their
home was near the market and their home sale snack. Environments in and around
student’s home were referred to obesity in children. The previous study of Crawford et
al., (2000) supported that the home environment was important because it influencing
children’s BMI. The home based early intervention was effective in preventing the
early onset of childhood overweight and obesity. Therefore, home visit activity helped
to prevent the obesity in children (Wen et al., 2007).

In summary, the process of the program development was
appropriate with objective in this study. Lessons learned and experience that received
from research process was the best benefit for healthy program development. The
researcher could develop the obesity control program by participation with school
director, teachers, food cookers, parents, and students. All activities could help to
increase the healthy food consumption and physical activity behavior, and nutrition
status. Therefore, eight activities that received from this study were the appropriate
activities for obesity control program in other schools that have the obesity problem in

students.
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CHAPTER VI
CONCLUSIONS

This research was performed for study the lessons learned of obesity
control program from the DLHPS, to design, analyze strategies, and means of
activities of obesity control program from the DLHPS and to develop and test the new
program with participation from school, students, and parents. The participants from
four DLHPSs included the school directors, teachers, food cookers, and students.
When received the obesity control program from these role model schools by in-depth
interview, review literature, and participants in setting school, the researcher brought
the obesity control activities from these resources to setting school or experimental
school. The participants from experimental schools included the school directors,
teachers, food cookers, parents, and students. The number of students participated with
study was 44 and 40 students in experimental students and control students,
respectively. Experimental and control students were compared for test the obesity
control program evaluation. This study was conducted by three phases for objective
achievement including the Phase I: Existing knowledge analysis, Phase Il: Program
development, and Phase Il1: Implementing and Evaluation program.

This section is presented the conclusion in research results of three phases
of study, lessons learned, limitations, disadvantage, recommendations, and future

research as follows.

6.1 Conclusions

6.1.1 Existing knowledge analysis
Existing knowledge analysis was used to study the lessons learned of
obesity control program from the DLHPS, to design, analyze strategies, and means of
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activities of obesity control program from the DLHPS. This phase was conducted in
June —July 2012.

The method for conducting the result from this objective was in-depth
interview and focus group discussion. Participants were 4 school directors, 8 teachers,
6 school food cookers, and 36 students. The results found that 7 themes revealed from
14 answers. The findings of theme and answer as 1) the initiation of the obesity
control program in school included the policy of health promoting school, the number
of overweight students increasing that referred to health of students and the academic
score of students, 2) process of project management and control overweight in school
was started by school director and distributed the policy including the responsibility to
every teacher in all schools. School health teacher was main activity person for sharing
the responsibility to the other teachers. Moreover, teamwork was the important
strategy for healthy activity in school, 3) the activity of obesity control program in
DLHPS. Three activities for students were concluded from these schools that included
the build awareness of the overweight students, the healthy food, and exercise in
school. Nutrition education, integrating content of obesity prevention in all subjects,
the message sending to parents for giving the knowledge at home, launch the healthy
school lunch by focusing on vegetables eating, exercise in the morning and the
appropriate time were the example activity in DLHPS, 4) the barrier of the obesity
control program for school directors found that the barriers occurred at first time of
activity such as parents did not understand with healthy food in school, students could
not eat vegetables and healthy food, the workers confused about the DLHPS criteria.
For teachers, some teacher had the workload from the activities and paper work of
obesity control project. However, they could adjust their work. Nutrition education
was the strategy for solving these problems, 5) lessons learned of obesity control
program in school were work cooperation from every part and all parties. The healthy
project not only the students received the benefit but also all workers had the healthy
knowledge and activities from program, 6) the successful factors of obesity control
program in school were the cooperation from all workers. The beneficial policy from
school director sent to all teachers for healthy development in school. The parents and
students could perform according to the school policy assignment, and 7) the projects

and activities in the future, they planned to continue the health programs and activities
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in school because that was the health promoting school. Moreover, they hoped to have
the school health nurse in school and others healthy activities in school including the
distribution this activity to community and other schools.

The students were the center of obesity control project in school. The
information from students by focus group discussion method helped conclusion all
benefit of project as 1) the obesity control program participation of students showed
that all students could participate with the activities such as fruits, vegetables, and
herbal drinking with low sugar consumption, exercise in the morning, lunch and
evening time, and healthy food in school, 2) the popular of activity, most students
liked all activities both of exercise in the morning and healthy food consumption, 3)
the effect of healthy food and exercise to their weight; after the activities was
performed, all students knew the useful of healthy food consumption and exercise that
helped to reduce weight and fat. The other benefits such as healthiness, shapeliness,
freshness, cheerfulness were the positive result that students received from project, 4)
the continuing of obesity control program; all students knew about the advantage of
each activity in project, thus they wanted to continue the project. Although they had
normal shape, they would participate in this project for normal weight status, 5) the
obesity in parent of students and strategy; most students had the obese members at
home. They had the strategy for weight reduction in their members such as healthy
food and exercise/sport activity in family. The activities from DLHPS would combine
with review literatures. The obesity control contents from 11 articles were selected
from 2 databases for the best activity. The conclusion of obesity control activities
between 4 DLHPSs and literature review from 1larticles. The activities were divided
by the 8 items as 1) nutrition education for students, parents and food cookers, 2)
healthy food for students, 3) exercise in the morning for students, 4) healthy camp for
students, 5) teachers meeting for integration of contents to all subjects, 6) newsletter
for parents, 7) plant the vegetable at school or home for students, and 8) nutrition
assessment, physical activity and perceptions assessment for students/parents and
physical fitness assessment for students.

The results from this phase were all activities that could bring from
DLHPS and previous studies to participants for development and implementation of
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obesity control program in experimental school. Moreover, participation of all parties
was the key success factor for program development.

6.1.2 Program development

This phase was aimed to obesity control program development by
participants in experimental school base on qualitative data of DLHPS. This phase was
conducted between August and September 2012. The participants in Christasongkroc
School such as students, teachers, and parents were invited to set activity for
controlling obesity in school by using group meeting, identify problems and factor of
obesity in students, and A-I-C technique. The method of A-1-C technique consisted of
1) appreciation; share ideas and discussion, 2) influence; identify the best development
activities or project and set their own development priorities, and 3) control; action
plan setting flam and responsibility.

From the A-1-C technique, the researcher could conduct the 8 activities in
the obesity control program as 1) nutrition education in students, parents, and food
cookers, 2) healthy food in school, 3) exercise in the morning, 4) healthy day/ healthy
activity, 5) teacher meeting for integration of nutrition contents to all subjects, 6)
newsletter for parents, 7) plant the vegetables at home, and 8) nutrition, physical
activity, perceptions, and physical fitness assessment in students.

The results from this phase were the activities that came from the
adjustment of participants in experimental school. These activities could bring to

develop obesity control program in the next phase.

6.1.3 Implementing and Evaluation program

The implementing and evaluation program was carried out three times that
was before program intervention, during program intervention, and immediately after
program intervention. This phase was conducted between October 2012 and March
2013. Six months totally for the implementing and evaluation period.

The results of study revealed that the effect of program development could
improve several factors from obesity control activities in experimental students as

follows:
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The children’s perception of their obesity:
The results revealed that children’s perception score was moderate level in

both groups.

Children’s consumption behavior:

-Frequency of meal consumption

This result found that most experimental students consumed breakfast,
snack mid morning, lunch, and dinner meal in study day and consumed breakfast,
lunch, and dinner meal in holiday, while most control students consumed every meal
except snack after dinner meal in study day and consumed every meal in holiday.

-Type and frequency of snack or food between meal consumption/week

Experimental students did not consume Thai dessert, bakery, and

candy/chocolate, while control group consumed all types these foods.

Physical fitness:
Experimental students had better changes in all 5 activities, while control

students had better changes only 3 of 5 activities.

Nutrition status:
Experimental students had better changes, whereas control students did not

have any improvement.

Adiposity outcome, waist circumference, and Skinfold thickness:

Experimental students had better changes, while control students were did
not have any improvement.

The experimental school was intervened the implementation and control
school was compared the outputs and outcomes of study. When compared between the
experimental group and control group, the results found that the number of obese
students in experimental group lesser than control group. Moreover, some variables
were also significantly different such as the calories of dietary intake per day and body
fat percentage in control group had significantly higher than the experimental group
(p-value <0.001), (p-value =0.009), respectively. On the other hand, the energy
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expenditure per day in control group was higher than experimental group (p-value =
0.035). However, the trend of change in experimental group was better than control
group as line graph (Figure 4-9).

Therefore, all activities in obesity control program helped to improve these

variables and reduce the number of obese students in school.

6.2 Lessons Learned

These lessons are presented as below:

6.2.1 Lessons learned from the research methodology

This study includes the collection of both quantitative and qualitative data.
Mixed methods by using the embedded experimental research design are useful to
identify the best of obesity control program in students. The qualitative method started
in phase I. The qualitative method utilized in-depth interviews in school directors,
teachers, and food cookers and focus group discussions to confirm and support the
contents of participants in school. In phase 11, the result from DLHPS would combine
between literature review and participants in experimental school. The quantitative
method was used in phase Il for testing and development the program for
appropriation obesity control program in school. This program would test by
comparison with control school. Lessons learned from the research methodology were
the researcher could perform the study process according to objective of this study.
Although, the long period of time for conduction was 10 months in this study, the
researcher could accomplish in the results according to the objective. The

collaboration of participants was the key success factor of study.

6.2.2 Lessons learned from participants in experimental school

All participants in experimental groups could participate with obesity
control program from start to finish the program. The participation of all parties could
collaborate in obesity control program by accomplishment according to the
responsibility as follows:



Fac. of Grad. Studies, Mahidol Univ. Dr.P.H. /203

6.2.2.1 School director:

School director was the main person for collaboration among
teachers. He connected the responsible teachers for cooperation and he followed all
activities in program. He was the leader for bring the healthy program and policy to
school. He knew about the benefit of the obesity control project. This finding depicted
that school director was the leader for health promotion. They brought the healthy
project from policy to practice in school.

6.2.2.2 Teachers:

Teachers were the important person for receiving the healthy
activities and policy from school director to school. They could transfer the policy to
implementation. Teachers in school participated with researcher and team all the
project such as teacher meeting, the healthy day/healthy activity in school, morning
exercise in school, and integrated the obesity control contents in all subjects. All
teachers could adjust their knowledge and skill about creative worksheet for obesity
control program in school. The important thing for mission accomplishment was the
cooperation in healthy program by willingness.

6.2.2.3 Food cookers:

Food cooker was one person could release the overweight
students in school. They were the person who food preparing and cooking. They
should have the knowledge and skill for providing the healthy food for their students.
Therefore, all food cookers had to receive the knowledge for healthy food preparing
and cooking. Moreover, they should adjust the cafeteria environment for healthy food
such as healthy and unhealthy food picture; the disadvantage of fat, sweet food; the
advantage of fruits and vegetables. The portion size of food for students in each group
age was the necessary for school lunch meal such as the students in elementary school
students should have the quantity of food per meal as follows: rice 2.5 ladles, protein 2
table spoons, vegetables 4 table spoons, fruits 1portion.

6.2.2.4 Parents:

Parents were person who cares about students when they stay
at home. The knowledge, awareness, skill, and conviction of parents should receive
from nutrition education, newsletter, and home visit because the useful information

help to increase their knowledge of obesity control in children. Parents could know the
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danger of obesity in children and concern with healthy food and exercise in their

home. The important thing, they could follow up the nutritional status of their children

from obesity to overweight and overweight to normal weight status in their children.
6.2.2.5 Students:

Students were the target for obesity control. Participation of
students was the necessary thing for moving the obesity control program. Therefore,
the pattern of all activities had to perform by appropriation with children such as
game, drawing and painting picture, work shop, and singing. They could enjoy in all
activities. Moreover, students had the enhancement of obesity prevention skill and the
awareness of obesity prevention. The cooperation of all parties could support the

students for action in activities.

6.2.3 Lessons learned from conducting program and development

The main of obesity control program activity was applied by DLHPS and
previous studies in literature review. The participants in experimental school helped to
adjust the activity before the intervention starting. Most obesity control activity
intervened in students that were nutrition education, healthy food activity, and exercise
in the morning. The coordinator was health teacher who helped to appoint, connect,
communicate, and encourage students in the healthy program. Representative teacher
in each subject supported with program for integration the obesity control contents in
subject. Worksheet were created and distributed to all students for knowledge and skill
building in obesity prevention.

Communication between researcher and parents was newsletters, meeting,
and home visit. Newsletter was sent by students. The contents in newsletter combined
with the objective and activity in obesity control program, situation of obese children,
obesity prevention in children, the news and progression of obesity control program,
and the picture of activity. Moreover, home visit in obese students was the extra
activity that was set by researcher. Three parents of obese students were visited after
students could not progress after program participation. Knowledge document,
brochure, and poster about food quantity of students per day and meal were distributed
to parents. The problem of student who could not reduce their weight was revealed

from parents. Most barriers included frequency of meal per day, type of food, snack,
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and beverage consumption. Students known about the obesity control method that
researcher and teachers taught them but they could not change their behavior.
Parenting, caring, and environment were the obesity factor in children.

Food cookers were the person who prepared the school lunch to students.
Nutrition education was the activity for sharing, discussion, and knowledge changing
between researcher and food cookers. School lunch meal, food, snack, and beverage
were adjusted for healthy food in school. The healthy corner was created by
researcher and students. Students could answer the healthy question and receive the
award from this activity.

All activities from all parties helped to move the program to successful
obesity control program in school. This healthy program helped to awareness
increasing in all participants who created the other healthy projects in school. This
participation and coordination was key factors for successful research and

development process in the future.

6.2.4 Lessons learned for the researcher’s self development

The process of this study helped to teach the researcher valuable lessons.
The coordinate of all resource that were school director, teachers, food cookers,
students and parents supported researcher to solve the barriers and bring to
accomplishment of study goals. All of study process taught the researcher about
knowledge and skills for doing the research in school and community. Moreover, the
connection among school, health care service, local government, and researcher
helped to improve the other healthy activities in school and community in the next

time.

6.3 Limitations

6.3.1 This study was based on embedded experimental research design;
Mixed methods. The knowledge of this study especially in phase | was analyzed from
the obesity control program of DLHPS and previous studies. Therefore, the limitation

of application was most activities could apply in other schools but some activity might
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not be able to be generalized because of the different context of school such as the
environment of school, teamwork, and policy of school.

6.3.2 This study use the 3 times for collecting and analyze the data that
was before program intervention (Time 1), during program intervention (Time 2), and
immediately after program intervention (Time 3). However, collecting and analyze the
data after program intervention for one month was the interesting period that assessed
the efficiency of obesity control program. This time could not available collecting data
because students finished the study in the second semester and close the school.
Therefore, the outcomes and outputs of obesity control program in this study might not

sustain in school.

6.4 Disadvantage

6.4.1 This study did not bring the obesity control program from all
DLHPSs. Therefore, this program might not be performed in general schools and used
in all activities of program. This study should be developed for finding the new
activities to support in general schools.

6.4.2 From this study had not been the participation of community and
health care service. Therefore, the obesity control program could be no sustainable
program. This study should emphasize having the community and health care service
involved in planning, performing, and monitoring in the program.

6.4.3 A long-term implementation should be conducted in this program
because the nutritional status of student had to follow-up in long period. For this study,
implementation period was 6 months only by researcher. After finish the program, this
school might not be continued in this program. Therefore, the responsible person such
as school health teacher had to continue this program in their school.
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6.5 Recommendations

6.5.1 Policy level

The school directors were the key person for development the health
promoting school because they had the power for strategic management. School
director should support the healthy policy from Ministry of Education and Ministry of
Public Health to school and distribute the responsibility to teachers. The healthy policy
should be established in school such as health curriculum, nutrition education in all
subjects, and healthy cafeteria in school.

Moreover, the activity of obesity in DLHPS should be promoted to other
schools by create manual of obesity control program in school. The integrating the
content of the controlling obesity in students was one strategy for implementation that
should be supported in long term. School health nurses are person to create health
promotion in school. They could cooperate with school health teacher and health care
service for applying the obesity control guideline in all groups such as students,
parents, teachers, and food cookers.

6.5.2 School level

The school director, teachers, food cookers, and students should
collaborate with in school for conduct the obesity control activity in school. The
school director should establish the controlling obesity policy in school and create the
school to health promoting school. Teachers should be the role model to healthy
person for their students including the food cookers should support the healthy food
preparing and cooking for their children. Students should receive the health education
for enhance their skill for controlling obesity. This could achieve goal of controlling

obesity and increase long term sustainable.

6.5.3 Family level
The parenting of parents was an obesity cause in children. They should
adjust their thinking that obese children were cute children, but they should concern

the disadvantage of obesity in children. Therefore, they have to establish the healthy
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life to their children. Parental role model is necessary for controlling diet consumption
in children. The healthy food consumption and exercise behavior of parents should
implement in the children. Parents have to bring the healthy such as fruits/vegetables
and ban the unhealthy food such as snack, soft drink, and fat food into their home.
Healthy activities in family have to occur for relationship building and healthy support
among members such as vegetables planting, sport, housework, and travel trip. TV
watching and VDO game playing have to limit the time for children. However,
information about obesity control for parents is one strategy for problem solving in

their children.

6.5.4 Community level

Local government and health care service should support to establish
healthy shop and playground in community around the student’s home. The healthy
place in community helps to reduce the obese children in community. All populations
in community have to control the number of obese children because children in
community are the human resource who is the healthy adulthood in the future. These

healthy adult will develop their community to healthy young generation.

6.6 Future Research

6.6.1 The future study of the obesity control program should collect the
data in after program intervention for one month to confirm the outcomes and outputs
from the program.

6.6.2 The next obesity control program should focus on parental
involvement and add more new activities for parental participation at school and their
home for obesity control activities development and increasing sustainability.

6.6.3 This study should be enhanced the sustaining network for obesity
controlling. Local administrators, shopkeepers around schools, and other organizations
were cooperated of program to promote the sustainability of obesity control program.
This program had the benefit for all schools especially school health teachers and

public health nurses. Therefore, the manual developed in this obesity control program
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should be distributed and used in school. Moreover, intensive workshop should be
provided to the teachers to control obesity in students and foster network development.

6.6.4 The effect of obesity control program should be investigated in long
term for participation of all parties. Monitoring of obesity control program should be

performed for sustainability of program.
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APPENDIX A
LIST OF EXPERTS

There were five experts, who had validated the contents of research
instruments including in-depth interview guideline, focus group guideline, parent’s

questionnaire, student’s questionnaire, and school assessment.

1. Mrs. Nuttawan Chaolilitkul
Nutritionist, senior professional level
Bureau of Nutrition, Department of Health
Ministry of Public Health

2. Mrs. Chatchadaporn Pitaksathienkul
Sports development officer, Expert Level
Sport Science Bureau, Department of Physical Education
Ministry of Tourism and Sports

3. Lecturer. Dr. Tossaporn Yimlamai
Department of Physiology
Faculty of Science, Mahidol University

4. Assoc. Prof. Dr. Chanya Seartabut
Institute for population and social research
Mahidol University

5. Assoc. Prof. Dr. Chutima Sirikulchayanonta
Department of Nutrition,
Faculty of Public Health, Mahidol University
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There were three experts, who examined the obesity control program.

1. Assoc.Prof.Dr.Krithakorn Pratumvong
Department of Health Education,
Faculty of Physical Education, Srinakharinwirot University
2. Assist. Prof. Dr. Rewadee Chongsuwat
Department of Nutrition,
Faculty of Public Health, Mahidol University
3. Lecturer. Orapin Banjong

Institute of Nutrition, Mahidol University
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APPENDIX B
THE ACTIVITIES FOR OBESITY CONTROL PROGRAM

The activities for obesity control program in DLHPS as follows:

1. Nutrition education

Nutrition education was conducted for students, parents, and food cookers.
The contents for nutrition education composed of 6, 2, and 4 topics in students,
parents, and food cookers, respectively. The contents of nutrition education were
showed as follows:

For student:

The nutrition education programs were composed of six sessions to increase
the knowledge of control obesity in students. The programs included the content from
best program from 4 DLHPSs, review literature and participation in example school.
These programs covered 6 important topics such as the knowledge and workshop
included (a) the obesity and obesity assessment, (b) the five food components, (c) the
quantity and energy of food, (d) the vegetable planting, (e) energy expenditure and
exercise, and (f) the knowledge of nutrition label and danger of carbonate drink and
snack. Therefore, the nutrition education programs consisted of six sessions that were
presented as follows:

(a) The obesity and obesity assessment

Topic objectives

1. To enhance the understanding of cause, effect and prevention of obesity
and control the weight to normal level

2. To increase the obesity assessment the nutrition status by growth curve

Activities

(1) Lecturing on cause, effect and prevention of obesity knowledge with
power point and flip charts

(2) Discussing on the member of obesity person in student’s home and

conclusion
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(b) The five food components

Topic objectives

1. To enhance the information of type and 5 food components

2. To increase the understanding of food portion for consumption
according to flag nutrition and 9 food protocols

3. To describe the type and benefit of 5 vegetable colors

Activities

(1) Lecturing on type and 5 food components with power point and poster

(2) Playing the 5 food components game by using the work sheet

(c) The quantity and energy of food

Topic objectives

1. To enhance the information of type, quantity and energy of food that
receives per day

2. To increase the understanding of healthy food choosing and unhealthy
food avoiding

Activities

(1) Lecturing on type, quantity and energy of food per day with power
point and poster

(2) Educating students about the knowledge of obesity control program by
food, the healthy food menu and the energy of each food

(d) The vegetable planting

Topic objectives

1. To enhance the understanding of type and benefit of vegetable

2. To increase the skill of vegetable planting in their home

Activities

(1) Discussing on the type, quantity, and benefit of vegetable knowledge
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and home

and snack

(e) Energy expenditure and exercise

Topic objectives

1. To enhance the understanding of appropriate and benefit of exercise
2. To arrange the energy of exercise in each type from high to low
Activities

(1) Asking the type, quantity and energy of exercise of students at school

(2) Lecturing on type, quantity and energy of exercise with power point

(F) The knowledge of nutrition label and danger of carbonate drink

Topic objectives

1. To enhance the information of nutrition label reading

2. To increase the understanding of danger of carbonate drink and snack
Activities

(1) Asking the frequency and type of snack per day

(2)Clarifying the nutrition label meaning and benefit in snack package
For parents:

The nutrition education programs in parents were the important thing for

support the obesity control in their children. Moreover, nutrition education in parent

could enhance their obesity control knowledge in their children. Two sessions of

obesity control knowledge were taught to parent. These programs covered 2 important

topics such as the knowledge and workshop included (a) the obesity in children and

prevention, and (b) the danger of carbonate drink/snack and nutrition label reading.

The nutrition education programs were presented as follows:

(a) The obesity in children and prevention
Topic objectives

1. To enhance the knowledge of cause, effect and prevention of obesity

and control the weight to normal level

2. To increase the obesity assessment the nutrition status by growth curve
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3. To record the type and frequency of nutrition and physical or exercise
per day

Activities

(1) Asking their children progression of nutrition status, food behavior, and
exercise behavior

(2) Discussing on the problem and solving of obesity in their children

(b) The danger of carbonate drink/snack and nutrition label reading

Topic objectives

1. To enhance the knowledge of healthy snack choosing and nutrition label
reading

2. To increase the knowledge of carbonate drink and snack danger

Activities

(1) Asking their children progression of nutrition status, food behavior, and
exercise behavior

(2) Discussing on the snack consumption behavior about type, frequency of
snack

For food cookers:

Nutrition education with food cooker was an activity that was done in food
cookers. Four represent food cookers were selected from responsibility of them. These

food cookers had cooking in the meal lunch school time and preparing the
snack in school cafeteria. They were received obesity control content about obesity
control in their students. These programs covered 4 important topics such as the
knowledge and workshop included the (a) the obesity in children and prevention, (b)
the school lunch arrangement for normal weight in students, (c) the danger of
carbonate drink, snack and healthy snack in school, and (d) the nutrition label reading.
The nutrition education programs were presented as follows:

(a) The obesity in children and prevention

Topic objectives

1. To enhance the knowledge of cause, effect and prevention of obesity

and control the weight to normal level
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per day

2. To increase the obesity assessment the nutrition status by growth curve
3. To record the type and frequency of nutrition and physical or exercise

Activities

(1) Creating the relationship to food cookers

(2) Clarify the objective and activities of obesity control objective

(b)The school lunch arrangement for normal weight in students

Topic objectives

1. To enhance the knowledge of type and 5 food components

2. To increase the knowledge of food portion for consumption according

to flag nutrition and 9 food protocols

poster

situation

3. To enhance the skill of school lunch planning
Activities
(1) Asking the type and 5 food components

(2) Lecturing on type, benefit of 5 food components with power point and

(c) The danger of carbonate drink, snack and healthy snack in school
Topic objectives

1. To enhance the knowledge of the danger of carbonate drink and snack
2. To increase the skill of food and snack selection in school

Activities

(1) Asking the knowledge using from the previous content to real

(2) Asking the type of food and snack that student favor and sale in school
(d) The nutrition label reading

Topic objectives

1. To enhance the knowledge of nutrition label reading

2. To increase the skill of beneficial comparing in snack
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Activities
(1) Asking the method of snack choosing in school
(2)Clarifying the nutrition label meaning and benefit in snack package
2. Teacher meeting for integrative the content to every subject
The activity that performed with teacher was integration the obesity
control content in all subjects. Four meeting of teachers in each subject occurred in
this program. The objectives of this activity were to increase the participation of
integration the obesity control content in all subjects. For meeting 1, the researcher
created the relationship and informed the reason for obesity control intervention in
school. Explanation the example worksheet for integration the obesity control content
to teacher team was done in this period. Representation the example of worksheet and
discussion about the appropriate content was performed in meeting 2. For meeting 3,
teachers and researcher discussed about appropriate content in work sheet and
appointed available time to assign worksheet to students. Inspiration the teacher for
integration the obesity control contents in all subjects and discussed about the result of
worksheet in the last meeting. From this process, two worksheets per subjects were
distributed to all students in grade 1-3. Eight subjects included the 1) Mathematics, 2)
Thai language, 3) English language, 4) Arts, 5) Social, 6) Science, 7) Health
education and physical, and 8) Home working and technology.
3. Healthy day/Healthy corner
The healthy day was the extra activity that included the knowledge and
game about obesity control program such as healthy game and healthy exhibition.
The activity objectives
1. To enhance the skill of obesity prevention in students
2. To increase the awareness of obesity prevention in students
Activities
The 3 hours activity was done by researcher and teacher team. The detail of

health activity that showed in activity table as follows:



Jaruwan Phaitrakoon Appendices /248

Table Represent the healthy activity for obesity control in students
Date: Jan, 29, 2013; Time 1.00 P.M —4.00 P.M.

Responsibility

Time Activities
persons
1.00-1.15P.M. Registering/Separation group Researcher team,
(Yellow, Green, and Orange group) Teacher

1.15-1.45P.M. Opening the activity and objective describing  School director

1.45-2.00 P.M.  Obesity control game Researcher team
Part I: Establishing group name in each group

2.00-2.40 P.M.  Part II: Game activity Researcher team
(4 sessions;20 seconds/session)
Session 1: Food for fun

Session 2: Funny loop

2.40-250 P.M. Break and Healthy exhibition Researcher team,
Teacher
2.50-3.30 P.M.  Session 3: Happy star Researcher team
3.30-3.40 P.M.  Part 3: Group activity Researcher team,
-Conclusion the score and healthy content and Teacher

-Giving the reward for winning group

-Closing the healthy activity

Healthy corner

Topic objectives

1. To enhance the knowledge of five food components and food portion
per meal

2. To increase the skill of the healthy food choosing and obesity control

Activities

(1) Presentation the five food components poster

(2)Clarifying the type of vegetable classify by color
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4. Newsletter

The contents in newsletters had many benefic for prevention the obesity in

their children. The contents of newsletters were represented as follows:

Time Contents in newsletter

1 The situation of obesity in children, The factor of obesity in children,
The tip of obesity control in children, The danger of obesity in children,

2 The unhealthy food effect to obesity in children, Fast food and obesity,
The progression of obesity control program,

3 The physical activity and exercise effect to normal weight in children,
The result of parent meeting in previous time,

4 Snack and obesity, Nutrition label reading in snack package,
The news for meeting parent for obesity control program progression

5 Repeat the obesity control content for parents such as proportion of food
per meal, Extra activity in obesity control program such as healthy activity,

6 Conclusion the obesity control program such as activity, The nutrition
status progression of students, The picture of exercise in the morning.

7 Represent the nutrition status progression since start the obesity control

program (for 3 time) by growth curve, Inspiration the students and parents
for weight control, Thank you the students and parents for participation in

obesity control program.
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The exercise in the morning was performed about one month and 10
minute per day. The healthy day was conducted for 3 hours for knowledge providing

and game about obesity control program.

5. Exercise in the morning

The exercise in the morning was performed in obesity control program for
one month. The researcher and team were leader of aerobic by supporting from school
director teacher, and nutrition education teacher.

The activity objectives

1. To enhance the skill of exercise

2. To increase the energy expenditure per day

Activities

(1) Demonstrating and practicing of aerobic by starting the warm up,
exercise, and warm down

(2) Asking the feeling of students after finished exercise
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APPENDIX C
QUESTIONNAIRES

1. The questionnaires of DLHPS
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2. The questionnaires of children
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APPENDIX D
THE OBESITY CONTROL PROGRAM

1. The obesity control program for students
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2. The obesity control program for food cookers
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APPENDIX E
PHOTOGRAPHS OF ACTIVITIES

Phase I: Existing knowledge analysis
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Phase I11: Implementing and evaluation program
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